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PREFACE. 
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IT is fourteen yean since the first Edition of the Scholar's Arithmetic 
!¥as ofiered to the Pahlic. It has now gone through mne editions, and 
more than Forty Thousand copies hare been circnlated. In those places 
where it has been introdacedy.it never h&s, to the best of our knowledge, 
been superseded by any other work which has come in competition with it. 
A knowledge of these &cts is, perhaps, one of the best recommendations 
which can be desired of the work. 

It has now undergone a careful revisal. Some of the rules haye been 
thought to be deficient in examples ; in this revised edition, more than six- 
ty new examples have been added under the different rules. Some have 
^expressed a desire that answers might be given to the '* Miscellaneous 
^Qu«5^tons,*' at the end of the book ; these have been added accordingly, 
^ and the number of these questions increased. But what more particularly 
"^claims attention in this revised edition, is the introduction of the rule of 
^Exchangey where the pupil is made acquainted with the different curren- 
^ cies of the several states, (that of S. Carolina and Georgia, only excepted,) 
and how to change these currencies from one to another ; also, to Federal 
Money, and Federal Money to these several currencies. This has been 
done more particularly with a view to the accommodation of the State of 
New- York, and other more southern states, where this work has already 
acquired a very considerable circulation. Answers are given to many of 
the questions in different currencies, so that the pupil in N. England, 
N. York, &c. will find an answer to the question, each in the currency of 
his own particular state. 

These comprehend the only additions in the present new edition. 
We have now the testimony of many respectable Teachers to believe, 
that (his work, where it has been introduced mto Schools, has proved a 
very kind assistant towards a more speedy and thorough iraprovemen*" 






A 



iv . - ^, „_ * PREFACE. 

Scholars in Numbers, and at the same time, has relieved masters of a heavy 
burden of writing Out Rules and Qjuestions, under which they hare so long 
labored, to the manifest neglect of other parts of their Schools. 

To answer the several intentions of this work, it will be necessary that 
it should be put into the hands of every Arithmetician : the blank after 
each example is designed for the operation by the scholar, which being 
first wrought upon a slate, or waste paper, he may afterwards transcribe 
into his book. 

The Supplements to the Rules in this work are something new; ex- 
perience has shown them to be very useful, particularly those ** ^ueitions^** 
unanswered, at the beginning of each Supplement. These questions the 
pupil should be made to study and reflect upon, till he can of himself devise 
the proper answer. They should be put to him not only once, but again, 
and again, till the answers shall become as famiUar with him as the num- 
bers in his multiplication Table. The Exercises in each supplement may 
be omitted the first time going through the book, if thought proper, and 
taken up afterwards as a kind of review. 

Through the whole it has been my greatest care to make myself intelli- 
gible to the scholar ; such rules and remarks as have been compiled from 
other authors are included in quotations ; the Examples, many of them are 
extracted ; this I have not hesitated to do, when I found them suited to my 
purpose. 

Demonstrations of the reason and nature of the ojterations in the ex* 
traction of the Square and Cube Roots have never been attempted in any 
work of the kind before to my knowledge ; it is a pleasure to find these 
have proved so highly satisfactory. 

Grateful for the patronage this work has already received, it remains 
only to be observed that no pains nor exertions shall foe spared to merit its 

continuance. 

DANIEL ADAMS. 

Mont-Fcrnov, [jX. IL) December ^Bth, 1816. - 
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KECOMMENDATIONS. 



New-Salenif Sept. 14//i, 1801. 
HAVING attentively examined " Tfit St^lar's Anlhmelict" 1 cheerfully give it as mv 
opinion that it is well calculated for the instruction of youth, and that it will abridge much 
of the time now necessaiy to be spent in the communication and attainmeot of such 
Arithmetical knowledge as is proper for the discharge of business. 

WARREN PIERCE. 
Preceptor of Js'ew-SaUm Jicademy. 



Groton .Academy, Sept. % ISOl. 

Sir I have perused with attention " The Scholar's ^rUhmelic',"" which yon traiy>mittcd 

to me some time since. It is in my opinion, better calculated to lead students in our 
Schools and Academies into a complete knowledge of all that is useful in tliat brancli of 
[jteraturei than any other work of tne kind I have seen. With great sincerity i wish you 
success in your exertions for the promotion of useful learning ; and I am conlideut that to 
be generally approved yoiir work needs onlv to be generally known. 

WILLIAM M. RICHARDSON^ 
Preceptor of the .Academy. 



Exlracl of a Lell&rfrom the Hon* John Wheelock, ll. d. President of Dartmoulh College % 

to the Author. 

" The Scholar's Arithmetic is an improvement on former productions of the same nature. 
' Its distinctive order and mpplement will help the learner in his progress; the jart on Fe- 
deral Money makes it more useful ; and I have no doubt but the whole will be a new fund 
of profit in our conntry." 



September *4th, 1807. 

The Scholar's Arithmetic contains most of tne important Rules of the Art) and some- 
tbin«r} also, of the curious and entertaining kind. 

The subjects are handled in a simple and concise manner. 

While the questions are few, they exhibit a considerable variety. Wliilc they urc gene- 
rally easy, some of them afford scone for the exercise of the Scliolar's judgment. 

It is a good quality of the Book, that it lias so much to do with Federal Alonc}'. 

Tlie plan of showing the reasons of the operations in the extraction of the Square and 
Cube Roots is good. DANIEL H ARDV, Jun. 

Preceptor of Chesterfield Academy. 



Extract of a Letter from the Rer. Laban Aissworth of Jaffreyjiothe publislier of Iht 

fourth EdltionjdcUtd August S/IS07. 

*' The superiDrity of the Scholar's Arithmetic to any book of the kind in my knowledge, 
clearly appears from its good effect in the schools I annually vijrlt.-^Previous to its intro* 
dnction, Aritiimetic was learned and performed mechanically ; since, scholars are able to 
fiWc araliotiai account of the several ojicnitions in Arithmclic, which is the best proof of 
thiiir liaving learned to good purpose." ^ 
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SCHOLAR'S ARITHMETIC 



INTRODUCTION. 



ARITHMETIC is the art or science which treats of Qumbers. 

It is of two kinds, theoretical ^nd practical. 

The Theory of Arithmetic explains the nature and quality of numbers, 
and demonstrates the reason of practical operations. Considered in this 
sense, Arithmetic is a Science. 

Practical Arithmetic shews the method of working by numbers, so 
as to be most ueeful and expeditious for business. In this sense Arithmetic 
is an Art, /^ 

Deeply impress your mind with a sense of the importance of arithmetical 
knowledge. The great concerns of life can in no way be conducted without 
it. Do not, therefore, think any pains too great to be bestowed for so n^le 
an end. Drive far from you idleness and sloth ; they are great enemies to 
improvement. Remember that youth, like the morning, will soon be past, 
and that opportunities once neglected, can never be regained. First of all 
things, there must be implanted in your mind a fixed delight in stud}^ ; 
make it your inclination ; " j2 desire accomplished is sweet to the soidJ^^ Be 
not in a hurry to get through your book too soon. Much instruction may be 
given in these few words, understand every thing as you go along. — 
Each rule is first to be committed to memoiy ; afterwards, the examples in 
illustration, and every remark is to be perused with care. There is not a 
word inserted in this Treatise, but with a design that it should be studiet' 
by the Scholar. As much as possible, endeavour to do every thing of your- 
self; one thing found out by your own thought and reflection, will be of 
more real use to you, than twenty things told you by an Instructor. Be not 
overcome by little seeming difficulties, but rather strive to overcome s^uch 
by patience and application ; so shall your progress be easy and the object 
of your endeavours sure. 



On entering upon this most useful study, the first thing which the Scholar 
has to regard, is ,. ^ 



Notation is the art of expressing numbers by certain characters or fig- 
ures : of which there are two methods. 1 . The Roman method, by Letters. 
•2. The Arabic method, by V\»:{ires, The latter is that of creneral use ' m 
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8 INTRODUCTION. 

' In the Arabic method all numbers are expressed by these ten characters 
or figures. 

I 234567890 

Unit; or two ; three ; four ; five ; six ; seven ; eight ; nine ; cypher 

one [or nothing. 

The nine first are called significant figures^ or c^t^tlfs, each of which 
^standing by itself or alone, invariably expresses a particular or certain num- 
ber ; thus, 1 signifies one, 2 signifies two^ 3 signifies three, and so of the 
rest, until you come to ntj^ but for any number more than nine, it wjU 
always require two or moraRf those figures set together in order to ex- 
press that number. This will be more particularly taught by 

. Numeration teaches how to read or write any sum or number by figures. 
^' In setting down numbers for arithihetical operations, especially with be- 
ginners, it is usual to begin at the right hand, and proceed towards the left. 

Example. If you wish to write the sum or number 537, begu^i by setting 
down the seven, or right hand figure, thus 7, next set down the three, at the 
Icfl hand of the seven, thus 37, and lastly the five, at the lefl hand of the 
three, thus 63'^ which is the number proposed to be written. 

In this sum thus written you are next to observe that there are three places, 
meaning the situations of the three different figures, and that each of these 
places has an appropriated name. The^r^^ place, or that of the right hand 
figure, or the place of the 7, is called unites place; the second place, or that 
of the figure standing next to the right hand figure, in this the place of the 3, 
is called ten*s place ; the third place, or next towards the left hand, or place 
of the 5, is called hundred's place ; the next or fourth place, for we may 
suppose more figures to be connected, is thousand's place ; the next to this 
tms of thousand's place, and so on to what length we please, there being 
particular names for each place. Now every figure signifies differently, ac- 
cordingly as it may happen to occupy one or the other of these places. 

The value of the first or right hand figure, or of the figure standing in the 
place oi units, in any sum or number, is just what the figure expresses stand- 
ing alone or by itself; but every other figure in the sum or number, or those 
to the left hand of the first figure, have a dififerent signification from their 
true Or natural meaning ; for the next figure, from the right hand towards 
the left, or that figure in the place a^tens, expresses so many times ten, as 
the same figure signifies units or ones when standing alone, that is, it is ten 
times its simple primitive value ; and so on, every removal from the ri^t 
hand figure, making the figure thus removed ten times the value of the same 
iigure when standing in the place immediately preceding it. 

•^ «; •J 

» *J s 

•C p*» v^ 

Example. Take the sum 3 3 3, made by the same figure three times 
repeated. The firet or right hand iigure, or the figure in the place of units, 
has its natural meaning or the same meaning as if standing alone, and signi- 
fies three units or ones ; but the same figure again towards the left hand in 
the second place, or place of tens, signifies not three units, but three tens, that 
is thirty, its value being increased in a tenfold proposition ; proceeding on still 
further towards the left hand, the next figure or that in the third place, or 
place o{ hundreds signifies neither three nor thirty, hwi three hundred, which 
is ten times the value of that figure, in the place immediately preceding it, or 
that in the place of tens So you might proceed and add the figure 3, fifty or 
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an Iiundred times, and eveiy time the figure was added, it would signify 
ten timet more than it did the last time. 

A Cypher standing alone is no signification, yet placed at the right 
hand of another figure it increases the valae of that figure in the same ten- 
fold proportion, as if it had heen preceded hy any other figure. Thus 3, 
standing slone, signifies three; place a cypher hefore (30) and it no longer 
signifies three, hut thirty /^ and another cypher (300) and it signifies three 
hundred. 

The value of figures in conjunction, and h^Lto read any sum or num- 
ber agreeably to the foregoing observations, mipbe fiilly understood by the 
following 
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The words at the head of the Table shew 



^ S S S < i . ^^^ signification of the figures against which 

*g <«H .^ .o g ^ they stand ; and th^ figures shew how many 

«• * S § 3 -^ ^ ^^ ^^^^ signification are meant. Thus Units 

g S ^ '^ o H S in the first place signify ones, and 6 standing 

£"^^^3 ^'^ rn . against it, shews that six ones or individuals 

•***£s'Sw •'S^'o^ *^® here meant ; tens in the second place 

S°^i2©gS®«2 . . shew that every figure b this place means ss 

'^flaofiS^dSoec.^ many tens, and 3 standins: ai^ainst it, shews 

SffiHHwHSfflHHSHS ^"^^ ^"'^^^ ^^^ ^^^ here meant, equal to mir- 
2167235421836 ^, what the figure really signifies. Hundreds 
3 4 7 6 2 14 6 3 1 2 in the third place shew the meaning of fig- 
1 3 2 5 3 7 6 4 5 ures in this place to he .Hundreds, and 8 
4139 8 21064 shews that eigJvt hundreds are meant. In 
27021367 5 the same manner the value of each of the re - 
46327291 maining figures in the table is kn«wn. Hav- 
12 3 4 6 3 2 ing proceeded through in this way, the sum 
2 3 4 5 6 7 of the first line of figures or those immedi- 
8 9 9 8 ately against the words, will be found to be 
7 6 6 4 Two Billions, one hundred sixty sei>en thou- 
12 3 sands, two hundred and thirty-Jive Millions ; 
4 b four hundred twenty-one thousands ; eight hun- 
7 Jrec^anrfi/iiWy-siar. In th^ike manner maybe 
read all the remaining numbers in the Table. 
Those words at the head of the Table are applicable to any sum or num- 
ber, and must be committed perfectly to memory so as to be readily applied 
on any occasion. 

For the greater ease of reqkoning, it is convenient and often practised in 
jiublic offices^ and by men of business, to divide any number into periods 
sbd half periods, as in the following manner : 

5. 3 7 9, 6 3 4. 5 2 1, 7 6 8. 5 a 2, 4 6 7 

asssSKK =2^««s: •^'^'^J'^s!.'^: 

•^OOOO *«<'<*»000 filSs;^»Ve* 

« »*^ "^^ "".w "^ K K ^^ ♦^^ •<* C> v9 Q p^ Ci r~\ 

^ « ^ ^ .^ ^ . ^^ gsgjjilsj 



5? *-^* <*» -» 
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10 INTRODUCTION. 

The 6rst six figares from the right hand are called the rniit period^ the 
next six the million period, after which the triUiony qucuiriUiony quinUUum 
periods, &c. follow in their order. 

Thn^ by tlie use of ten figures may be reckoned every tiling which can 
be iMimbered ^ things, the multitude of which far exceeds the comprehen- 
sion of man. 

*^ It may not be amiss to illustrate by a few examples the extent of num- 
'^ bers, which are frequently named without being attended to. If a per- 
*' son employed in teilujK money, reckon an hundred pieces in a minute, 
*' and continue at workWi hours each day, he will take seventeen days 
*' to reckon a million ; a thousand men would take 45 years to reckon abil- 
*' Hon. If we suppose the whole earth to be as well peopled as Britain, 
**' and to have been so from the creation, and that the whole race of mankind 
^^ had constantly spent their time in telling from a heap consisting of a 
^' quadrillion of pieces, they would hardly have yet reckoned a thousandth 
" part of that quantity.** 

After having been able to read correctly to his instructor, all the num- 
bers in the foregoing Table, the learner may proceed to write the follow- 
ing numbers out in figures. 

Two hundred and sixty-three. 

Five tliousand one hundred and sixty. 

One hundred thousand, six hundred and four 

Five million, eighteen thousand, 'seven hundred & six. 

Two million, six hundred and fifty thousand, one 
hundred and thirty-seven. 

Seven hundred and ninety-four million, one hun- 
dred and forty -nine tliousand, five hundred 
and twenty. 

Three thousand, pine hundred and forty million 
four hundred and two thousand, eight hundred 
and four. 

Five hundred thirty six thousand, two hundred and 
seventy two million, one hundred and three 
thousand and six. 

Four billion, six hundred thousand million, seven 
hundred thousand, two hundred and ninety- 
two. 



Explanation of the Characters made use of in this Work. 

The sign of equality ; as 100 cts=l Dol. signifies that 100 cents 
are equal to 1 dollar. 

Saint George's Cross, the sign of addition ; as 24*4=6, that is, 5? 
added to 4 are equal to 6. 

The sign of subtraction ; as 6 — 2;==4 ; that is, 2 taken from G leaves 4. 
Saint Andrew's Cross, the sign of multiplication j as 4X6=24 ; 
that is, 4 times 6 are equal to 24. 
w i Reversed Parentlieses, the sign of division ; as 3)6(2, that 
'^^^JK ^ ig^ G divided by 3 the quotient is 2, or 6-r S»=2. 

jj The sign of proportion ; as 2 : 4 : : 3 : 16, that is, as 2 is^ 
^ to 4 so ib G to K>. 



ggegramc h 



FUNDAMENTAL RULES OP ARITHMETIC. 

^' 1 HESE are four, Addition, Subtraction, Multiplica- 
tion, and Division; tliey may be either simple or compound; 
simple, when the numbers are all of one sort or denomina- 
tion ; compound, when the numbers are of different deno- 
minations. 

; They are called, Principal or Fundamental Rules, be- 
cause all other rules and operations in arithmetic are 
nothing more than various uses and repetitions of these 
four rules./ 

The object of every arithmetical operation, is, by certain given quantities which are 
known, to find out others which ara unknown. This cannot be done but by changes ef- 
fected on the given numbers ; and as the only way in which numbers can be changed is 
cither by increasing or diminishing their quantities, and as there can be no increase or 
diminution of numbers but by one or tlie other of the above opftfations, it consequently 
follows, that ifiese four rules embrace the whole art of Arithmetic. 



/ Simple Addition is the putting together of two or more numbers, of the 
same denomination, so as to make them one whole or t^l number, called 
the sumy or amount. / 

( RULE. 

1/ Place the numbers to be added one under another, with units under 
unit4, tens under tens. &c. and draw a line under the lowest number. \ 

2| Add the right hand column j^ and if the sum be under ten, write it under 
the column ; but if it ^e ten, or any exact number of tens, write a cypher ; 
and if it be not an exact number of tens, write the excess above tens, at the 
foot of the column, and for every ten the sum contains, carry one to the next 
column, and add it in the same manner as the former.* 

3. Proceed in hke manner to add the other columns, carrying for the 
tens of each to the next, and set down the full sum of the last or left hand 
column. 

PROOF. 

Reckon the figures from the top downwards, and if the work be right, 
this amount will be equal to the lirst ;— or, what is often practised, *' cut 
*' off the upper line of figures and find the amount of the rest ; then if the 
*' amount and upper line when added, be equal to the sum total, the work 
'' ii supposed to be right." . i^- 
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SIMPLE ADDITIOi?^. 
EXAMPLES. 



Sect. I. h 



\ 



•"^ 



» g •5 45 

1. What will be gl:g^[i 



^ •* *? "t^ 



^ ^ S 

fcS r-** K^ 



(he amount of ... 3 6 1 2 dolls. 8043 dolls. 651 dolls, aad of S 
dollars when added together ? 



Here are four sumft given for addition ; 
two of them contain unitSy tens^ hundreds, 
thousands; another of them contains unit^ 
iens^ hundreds ; and a fourth contains uni& 
only. The' first step to prepare these sums 
for the operation of addition, is to write them 
down, units under units, tens under tens, &c. 
thus ; — 






i 



g 



-5 
6 



H 



•> JO* 



:§ 



i Z dollafji 



I 



8 4 3 dollars 

6 5 1 dollars 

3 dollars 



Answer, or Amodnt, 12 3 9 dollars 



Amount of the three lower lines, 



8 6 9 7 



Proof, 12 3 9 

To find the answer or amount of the sums giren to be added, begin with 
the right hand column, and say, 3 and 1 make 4, and 3 are 7, and 2 are 9, 
which Sum (9) being less than ten, set down directly under the column you 
added. Then proceeding to the next column, say again ; 5 and 4 are 9» 
and 1 is 10 ; being even ten, set down 0, and carry one to the next column, - 
saying 1^ which I carry to 6 is 7, and is nothing, but 6 make 13 ; which 
sum (13) is an excess of 3 over even ten ; thereK>re set down 3 and carry 
1 for the ten to 8 in the next column, saying 1 to 8 is 9, and 3 are 12 ; this 
being the last column, set down the whole number (12) placing the 2, or 
unit figure directly under the column, and carrying the other figure, or 
the 1) forward to the next place on the left hand, or to that of Tens of 
thousands, and t||p work is done. 

It may now be required to know if the work be right. To exhibit the 
method of proof let the upper line of figures be cut off as seen in the ex- 
ample. Then adding the three lower lines which remain, place the amount 
(8697) under the amount first obtained by the addition of all the sums, ob- 
serving carefully that each figure fall directly under the column which pro- 
duced it; then add this. last amount to the upper line which you cut off; 
tiuis 7 to 2 are 9 ; 9 to 1 are 10 ; carry one to 6 is 7 and 6 are 13 ; 1 which 
1 carry again to 8 is 9 and 3 are 1 2, all which being set down in their proper, 
places, and as seen in the example, compare the amount (12309) last ob- 
tained, with the first amount (12309) and if they agree, as it is seen in this 
^•aBc they do, then the work is judged to be right. 

A^ote, — The reason of carrying for ten in all simple numbers is evident 
from what has been taught in Notation. It is because 10 in an inferior 
ooiumn is jnst equal in value to 1 in a superior column. As if a man should 
be holding in his right hand half pistarcens, arid in his left, dollars. If you 
<*liould take 10 half pistareens from his right hand, and put one dollar into 
his left hand, you would not rob the man of any of his money, becavse 1 of 
those pieces in his left hand is just equal in value to 10 of those in his 
right hand. 
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IS 


2 






3 






4 






. _ 






=3 






tsss 






16 7 


5 


2 


6 3 7 


3 


4 


7 1 


2 


6 


5 4 


3 


8 


2 4 8 


3 


7 


3 


2 


8 


2 6 3 


7 


1 


2 6 5 1 


4' 


2 


1 6 


8 


3 



z 



€ 



16 4 3 7 1 

6 3 5 4 2 8 6 
2 13 2 4 3 2 

7 5 2 6 3 19 



7 5 



3 6 2 1 5 2 4 
6 3 9 8 1 
21431064 
851764 5 



6 


3 


9 


8 


7 


5 


1 


4 


6 


8 


2 


3 


7 


6 


2 


8 


7 


.5 


4 


1 





6 


7 


8 


5 


4 





3 


2 


6 


4 


7 


3 


1 








8 



34567892 
98653510 
7 3 8 7 9 5 2 8 
96749801 
13 2 12 3 6 
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6 
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5 
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8 
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< 








.1 
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1 
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6 
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SUPPLEMENT TO ADDITION 



SftCT, 



SUPPLEMENT TO ADDITION. 



THE attentive scholar who has understood, and still carries in his mind» 
what has already been taught him of Addition, will be able to answer his 
instructor to the following 

QUESTIONS. 

. 1. What is simple Addition ?' 
^ 2. How do you place numbers to be added ? 
_ 3. Where do you begin the addition ? 
4. What is the answer called ? 

4 

, 5. How is the sum or amount of each column to be set down ? 
6. What do you observe in regard to setting down the sum of the last 

column ? 
. 7. Why do you carry for ten rather than any other number ? 
,8. How is addition proved ? 

Note. Should the learner find any difficulty in giving an answer to the 
above questions, he is advised to turn back and consult his Rule, with its 
illustrations. 

EXERCISES. 



1. What is the amount of 2801 
dollars ; 765 dollars ; and of 397 
dollars, when added together ? 

Ans. 3963 dollars. 



2. Suppose you lend a neighbour 
j6210 at one time, £76 at another, 
£17 at another, and £9 at another. 
What is the sum lent ? Ans. £312. 



Note. The scholar who looks at greatness in his class, will not be dis- 
couraged by a little difficulty which may at first occur in stating his ques- 
tion, but will apply himself the more closely to his Rule, and to thinking* 
that if possible he iftay be able himself to answer what another may be 
obliged to have taught him by his instructor. 

3. A tree was broken off by the 4. A man being asked his age, 
wind, 27 feet from the ground ; the said he was 27 years old when he 



part broken off was 71 feet long ; 
what was the height of that tree be- 



fore it was broken ? 



Ans, defect. 



married, and he had been married 
l5 years. What was the man's 
age? 

Ans. 42. 



L.^.. 
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6. Washington was bom in the 
year of our Lord 1732 ; he was 67 
years old when he died ; in what 
year of our Lord did he die ? 

An9. 1799. 



6. There are two numoers ; the 
less number is 8761, the difference 
between the numbers is 597 ; what 
is the greatest number ? 

Ans. 9358. 



7. From the Creation to the de- 
parture of the Israelites from Egypt 
wa9 2513 years ; to the siege of 
Troy, 307 years more ; to the build- 
ing of Solomon's temple, 180 years ; 
to the building of Rome, 251 years ; 
to the expulsion of the kings from 
Rome, 244 years ; to the destruc- 
tion of Carthage, 363 years ; to the 
death of Julius Cxsar, 102 years ; 
to the Christian sera, 44 years ; re- 
quired the time from the Creation to 
Qie Christian aera ? 

Ans. 4004. 



8. At the late Census^ taken 
A. D. 1810, the number of inhabit- 
ants in the several Neiso-England 
States was as follows ; viz. Matne^ 
228705; JV. Hampshire, 214460;^ 
Fermonty 217895 ; Massachusetts ^ ' 
472040 ; Bhode-lsland, 76931 ; Ccm- 
necticuty 261942 ; what was the num- 
ber of inhabitants at that time in 
New-England ? 

Jins. 1471973. 



9. There are five numbers, the 
first is 2617; the second 893; the 
third 1702 ; the fourth as much as the 
4hree first ; and the fifth twice as 
much as the third and fourth ; what 
is the whole sum ? 

Ans. 24252. 



« 

10. A gentleman left his son, 
2476 dollars more than his daughters, 
whose fortune was 25 thousand, 25 
hundred, and 25 dollars ; what was^ 
the son's portion, and what was the. 
amount of the whole estate ? 

Ans, Son's portion, 30000. 
Whole estate, 57525. 



« 
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i 2. SIMPLE SUBTRACTION. 



.SIMPLE SUBTRACTION is taking a less number from a greater of 
the same denomination, so as to shew the difference or remainder ; as 5 
taken from 8, there remains 3. 

The greater number (8) is called the Minueiidy the less number (5) the 
Suhtrahendy and the difference (3) or what is left after Subtraction, the 
Remainder^ / 

^^ Place the lessjiumber under the greatei*, units under units, tens under 
lens, and so on. Draw a line below ] then begin at the right hand, and 
subtract each figure of the less number from the figure above it, and place 
the remainder directly below. When the figure in the lower line exceeds 
the figure above it, suppose 10 to be added to the upper figure ; but in 
this case you must add I to the under figure in the next CQlumn before you 
subtract it. This is called, borrowing ^en." 

Add the remainder and subtrahend together, and if the sum of them cor- 
respond with the minuend, the work is supposed to be right. 

Blinuend 8 6 5 3 The numbers being placed with the larger 

uppermost, as the rule directs, I begin with the 
Subtrahend 5 2 7 1 unit or right hand figure in the subtrahend, 

and say, 1 from 3 there remain 2, which I set 

Remainder 3 3 8 2 down,andproceedingto tens, or the next figure, 

1 — 7 from 5 I cannot, 1 therefore borrow, or sup* 

Proof 8 6 5 3 pose ten to be added to the upper figure (5) 

which make 15, then I say 7 from 15 and there remain 8, which I set down.; 
then proceeding to the next place," I say, 1 which 1 borrowed to 2 is 3, and 
3 from 6 and there remain 3 ; this I set down, and in tlic next place I say 5 
from 8 and there remain 3, which i set down and the %vork is done. 

Proof. I add the remainder to the subtrahend, and finding the sum just 
equal to the minuend, suppose the work to be right. 

Note. The reason of borrozving ten^ will appear if we consider, that, 
when two numbers are equally increased by adding the same to both, their 
difference will be equal. Thus tlie difference between 3 and 5 is 2 ; add 
the number 10 to each of these figures (3 and 5) they become 13 and 15, 
still the difference is 2. When we proceed as above directed, we add or 
suppose to be adde^ 10 to the* minuend, and we likewise add one to the 
, next higher place of the stihtrahend, which is just equal in value to 10 of 
the lower place. 

2, From ^278^65321466 the minuend, 
Take 1067'93612342 the subtrahend. 



Remainder, 



>«■* 



; 



/ 
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Note, — In case of horrtywing teuy it is a matter of indifference, as it re- 
spects the operation, whether we suppose ten to be added to the upper 
figure, and from the sum subtract the lower figure and set. down the dif- 
ference ; or, as Mr. Pike directs, first subtract the lower figure from 10, 
and adding the difference to the figure above, set down the sum of this 
difference and the upper figure. The latter method may perhaps be thought 
more easy, but it is conceived, that it docs hot lead the understanding of 
youth so directly into the nature of the operation as the former. 

1. From 102367423179810 62 
Take 879128450 6 703281 



Rem. 



2. Prom 102367423179 8 1062 
Take 8 7 9 12 8 4 5 6 7 3 2 8 1 

Hem. . 

3. From2f468317012101, take 568497067382. Rem. 20899819944719 



4. From 364710826193, take 279403865746. Rem. 85306959447. 

5. From 168012372458, take 89674807683. Rem. 78337564775. 

6. From 100610528734, take 99874197867. Rem. 736330867. 

7. From 628103570126, take 248976539782. Rem. 379127030344. 

8. From 10000, take 9999. Rem. 1. 9. From 10000, take 1* Rem. 9999. 

The distance of time since any remarkable event, may be found by sub- 
tracting the date thereof from the present year. 

EXERCISES. So, likewise, the distance of time from 

1 . How lon$: since the Ameri- the occurrence of one thing to that ol 

another, may be found by subtracting th.f 
date of the thing first happening, from 
that of the last. 

EXAMPLE. 

1. How long from the discovery of 
America by Columbus, 1492, to the com- 
mencement of the war, 1775, which gain- 
ed our Independence ? 

17 7 5 
14 9 2 



la — 

can Independence, which was 
declared in 1776 ? 
18 17 present time. 
17 7 6 date of Ind. 

Ans. 4 1 ytar$ since. 



2. King Charles, the martyr, 
was beheaded 1648 : how many 
years is it since ? 



/ 



/' 



Ans, 2 8 Z years. 

2. How long from the termination of 
the war in 1783, which gained our Inde- 
pendence, to the commencement of the 
last war between the United States and 
Great Britain in \ZV1 ? Jhns. 29 years. 

C 
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SUPPLEMENT TO SUBTRACTION. 



"^ QUESTIONS. 

h* What is Simple SubtnLCtion ? 

^ 2. How maoy niunben must there be giren to perform that operation f 

v^d. How must the giren numbers be placed ? 

^. What are they called ? 

^. When the figure in the lower number is greater than that of the up- 
per number from which it is to be taken, what is to be done ? 
6. How does it appear that in subtracting a less number from a greater, 
the occasional borrowing of ten does not affect the difference between 
these two numbers ? 
■^ 7. How is subtraction proved ? 

EXERCISES. ^ ► 

I. What is the difference between 2. From a piece of cloth that 
78360 ^Lod .5421 ? measured 691 yards, there were sold 

Ans. 72939. 273 yards ; how many yards should 

there remain ? Anf. 418. 



3. There are two numbers, whose 4. What number is that winch 

JiSerepce is 375 ; the greater num- taken from 175 leaves 96 2 

her is 862 ; I demand the less ? Jns. 79. 

Ans. 487. 



5. Suppose a man to have been born in the year j[745, how old was he 
in 1799? ^ Ans. 54 years. 



6. What number is that to which if you add 789 it will become $350 ? 

Ans, 5561. 



7. Supposing a raan to have b^en 63 years old in the year 1801.; in 
what year was he bom ? Ansmtn the year 1738. 



8. At the census in 1800, the numbejr of inhabitants in the New-England 
States was 1233011 ; at the late census in 1810, the number was 1471937 ; 
What was the increase of the population in the New-Eofifland States in the 
(en yeai^ between ir,00and 1810? Am. 238926. 
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} 3. SIMPLE MULTIPLICATION. 



SiiiPx«E Multiplication teaches, having two numbers given of the same 
denominatien, to find a third which shall contain either of the two given 
numbers as many times as the oth^r coiitains a unit. ' Thus, 8 multiplied by 
6, or 5 times B is 40-*-The given numbers (8 and 6) spoken of together, are 
called Factors. Spoken of separately, the first or largest number (8) or 
number to be multiplied, is called the MuUiplicand ; the less number ^5) 
or number to multiply by, is called the multiplier, and the amount (40) tne 
Product. 

. . Before any progress can be made in this rule, the following Table mus* 
be committed perrectly to memory. 



:r 



1 t l"^' 




TABLE, 



kift 



1 1 2^1 3 I 4 



^J 4| 6J 8 



3 I 6\ 9{ 12 



j 4 } 8 I 12 I 16 
^ -5| 1 I 16 I 20 



67] 12 1 18 I 24 



7 j 14 



21 I 28 



« I 16 I 24 I 32 



9 I 18 I 27 I 36 

lot aaj-aof ^ 



11 [f^ I ^144 

lilt I ■ ' • i i ■ II 



12 t 24vj 36 I 48 



10 



15 



20 



25 



30 



35 



40 



45 



50 



6 I 7 I 8 I 9 I 1 I 11 I Ig 



12 I 14 I 16 I 18 I 20 I 22 | 



24 



18 I 21 I 24 I 27 I 30 1 33 | 



36 



24 I 28 I 32 ] 36 I 40 | 44 | 



48 



30 I 35 I 40 1 45 I 50 | 65 | 60 



JS 



36 I 42 I 48 I 54 | > 60 | 66 | 72 



42 I 49 I 56 I 63 I 70 | 77 | 84 



48 I 66 I 64 I 72 I 80 



54 



63 



60 1 70 



72 I 81 I 90 



88 I 96 
99 I lCf8 



80 I 90 I 100 I 110 I 120 



66 {p6 j 77 1 88 I 99 |' UO | 121 | 132 

■«- *^ » ■■ ^» ■ ..^ ■■-»-■• ^ ■■■ , I. I ■■■■■-■ - — 



hmtmm 



*-•« 



80 I 72 { 84 I 96 | 108 | 120 | 132 | 144 



By this table the product of any two figures will be found in that square 
which ij» on a line ifith th% one and directly under the other. Thus, 56 
the pf^oduct of 7 and 8, will be found on a line with 7 and under 8 : so 2 
times 2 is 4 ; 3 times 3 is 9, &c.— in this way the tabl^ must be learned 
aud remembered. » ^ • 

RULE. 

1. Place the numbers as in Subtraction, the larger number uppermost 
with units under units, &c. and then draw a line below. 

2. When the mvUiplter does not exceed 12 : begin at the right hand of the 
multiplicand, and multiply each figure contained in it by the multiplier, set- 
ling down sdl over even tens and carrying as in addition. 

'5. When the multiplier exceeds 12 ; multiply by each figure separately, 
first by the tmi^s of the multiplier, as directed above, then by the tenr^ 
and the other figfurcs in their order, remembering always to place the first 
figure of eacli product directly under the figure by which you multiply ; 
having gope through in this manner with each figure in the muUi^ier, add 
(heir several products together, and the sum of them will be the product 
required. 
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EXAMPLES. 

1. Multiply 5291 by 3. The numbers being placed as seen under 

OPERATION. the operation, say — 3 times 1 is 3 ; which 

5 2 9 1 Multiplicand. set down directly under the multiplier ; 

3 Multiplier. then 3 times 9 is 27 ; set down 7 and carry 

2. Again 3 times 2 is 6 and 2 I carry is B ; 

15 8 7 3 Product. set down 8 : then lastly, 3 times 5 is 15, 

which set down, and the work is done. 



2. What is the product of 4175 multiplied by 37 ? 
Place the Factor tha,. | ^ ' ^ ,^ ^^^ 

2 9 2 2 5 Prod, by the unit (7) of the mul- 
12 5 2 5 Product by the Una (3) [tiplier 

15 4 4 7 5 Product or answer. 



fn this example, as the multiplier exceeds 12, therefore you must multi- 
ply by each figure separately. First, by the units (7) just in the manner 
af the other example. Secondly by the tens (3) in the same way except- 
ing only, that the first figure of the product in the multiplication by 3, mt£t 
be placed under the 3, that is, under the figure by which you multiply^ 

Lastly, add these two products together, and the sum of them is the an- 
swer. 

Proof — The better way of proving Multiplication is by Division : but 
till the pupil shall have been instructed in that rule he may make use of 
the following 

METHOD. 

Cast the nines out of the MtUtipUcand, and set the remainder at the 
right hand of a cross; do the same with the Multiplier and set the remain- 
der at the left hand of the cross ; then multiply the figures at the right and 
left of the cross together, cast the nines out of the product, and set the re- 
mainder over ihci cross ; also cast the nines out of the answer or product, 
of the raultiplicaad and multiplier, and feet the remainder under the cross, 
which will be the same as that over it if the work be right 

Note. — To east the nines out hfany number, proceed thus: beginning at the right hand 
of tlie number, add the figures ; when the sum exceeds 9, drop tue sum and begin anew, 
by adding, first, the figures which would express it. Pass by tlie nines, and when the sura 
comes out exactly 9, ne<;!ect it ; what remains after the last addition> will be the remain- 
iler sou;*ht; for example— suppose it be required to cast the 9's out of 676394, proceed 
•tlms : — 5 to 7 is 12, which sum {twtlre) as it exceeds 9 you must drop, and beginning anew, 
first add the figures (12) which would express twelve^ saying 1 to 2 is 3 (proceeding with 
the other figures which remain to be added) and 6 are 9, being cx^c/^^mVic, fteglectit,and 
begin again; 3 to 9 ore iwelce ; again drop the sura (ttpelve) and add tlie figures (12) 
which would express it, 1 to 2 is 3 and 4 are 7, which sum (7) is the remainder after the ^ 
last addition, or the thing sought, and is the remainder that would be left after dividing the / 
sum 5T6394by9. 



■ ■> wm ^mm^^mmmimmmiimmmtmf^K^ 
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3. Multipfy 7 6 5 3 2 Multipncand. 

6 6 Multiplier. 



PROOF. 



"3826510 1 

4 5 9 18 12 2 X5 



1 



49744630 Product. 



Proof. I cast the 9's out of the Multiplicand and set the remainder (5) 
at the right hand of the cross ; I do the same with the Multiplier, and set 
the remainder (2) at the left hand of the cross ; these remainders I multi- 
ply together, and casting oat the 9's from the product (10) the remainder 
is 1, which I set at the top of the cross ; I then cast out the 9*s from the 
Product (49744630) and set the remainder (1) at the bottom of the cross, 
which as it agrees with the remainder at top, I suppose the work to be 
right. 

There is nothing more easy than proving Multiplication by this method 
so soon as the scholar shall have given .it such attention, as to make it a 
little familiar. 

JSTote. Should the Multiplier or Multiplicand, either or both, be less 
than 9, they are to be taken as the remainders. "^ 

4. Multiply 37846 by 235. Pro- 5. Multiply 14356 by 648 Pro- 
duct, 8893810. duct, 9302688. 



6. Multiply 29831 by 962. Pi -. Multiply 93956 by 8704. Pro- 

duct, 28399112. duct, 817793024. 
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8. Multiply 98704663 by 76604 Prod. 7462469781052 

9. - 3462321-96 4 84 - 334068679364 

10. - 627636-16728 - 8297070480 

11. - 276827-19726 - 5440687675 

12. - 6 9 6 3 7 4-463967 - 323087691918 

Contractions and varieties in JUvltiplication. 

Any number which may be produced by the multiplication of two or 
more numbers, is called a composite number. Thus 16 which arises from 
the multiplication oi 6 and 3, (3 times 6 is 16) is a composite number ; and 
these numbers, 6, and 3, are called component parts. Therefore, 

1. If the multiplier be a composite number ; multiply first by one of the 
component parts, and that product by the other ; the last product will be 
the answer sought. 

EXAMPLES. 
1. Multiply 6 rby 1 6 

OPERATION. 
6 7 

6 one of the component parts. 

3 3 6 

3 the other component part. 



10 6 Product of 67 mult, by 15. 
2. Multiply 367 by 48, Product, 17616. 

OPERATION. 

Consider first what two numbers mu« 
tiplied together will produce 48 ; that is, 
what are the component parts of 48 ? — 
Answer, 6 and 8 (6 times 8 is 48) there- 
fore multiply 367 first by one of the com- 
ponent parts, and the product thence 
arising by the other ; the last product 
will be the answer sought. 



3. Mult. 683 by 66. Pro^. 32648. 4. Mult. 1086 by 72. Prod. 78192. 

OPERATION. OPERATION. ^ 



2. ** When there are cyphers on the right hand of either the multiplicand or 
*' multiplier, or bothy neglect those cyphers ; then place the significant fig- 
** ures under one another, and multiply by them only ; add them together 
** as baf^'e directed, and place to the right hand as many cyphers as there 
" are in both the factors.'* 
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EXAMPLES. 
1. Multiply 66430 by 62Q0. 

OPERATION. 

6 6 4 3 Here in the multiplication of 65430 by 

5 2 5200, the cyphers are seen neglected, 

' and regard paid only to the significant 

figures. To the product are annexed 
3 cyphers ; equal to the number of cy- 
phers neglected in the factors. 

3402360 00 



2. MuK. 3 6 5 3. Mult. 78000 by 600. 

By 7 3 Prodttcl, 46800000. 



Prod. 2 6 6 4 6 



3. When there are ct/phers between die tign^ant figures of ihi muhiplier^ 
omit the cyphers and multiply by the significant figures only, placing the 
first figure of each product directly under the fie^ure by which you multi- 
ply, and adding the products together, the sum of them will be the product 
of the given numbers. 

EXAMPLES. 

1. Mult. 154326 by 3007. 

€(F£IUTI0N. # 

15 4 3 2 6 In this example, the cyphers in the mul* 

3 7 tiplier are neglected, and 154326 multi* 

■ plied only by 7 and by 3, taking care to 

10 8 2 8 2 place the figure in each product directly 

4 6 2 9 7 8 under the figure from which it was ob* 

— — *— — tained. 



4 6 4 5 8 2 8 2 



2. 
4 6 7 
.3 2 



10 4 4 14 



u 



SIMPLE MULTIPLICATION. 
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3. 
48976850 
4 3 



1 9692209305600 



4. When ike Multiplier is 9, 99, or any number of 9'f , annex as manj cy 
pher's to the Multiplicand, and from the number thus produced, subtract 
the maltiplicand, the remainder will be the product. 

EXAMPLES. 

Write down the MuKiplicaiid, place as 
many cyphers at the right hand as there 
are 9's in the Multiplier for a minuend; 
underneath write again the multiplicand for 
a Subtrahend, subtract, and the remainder 
is the product of 6547 multiplied by 999. 



1. Mult. 6547 by 999 

OPERATION. 

6 5 4 7 
* 6 5 4 7 



6 5 4 4 5 3 



2. 
6473 



3. 



II I Product, 640827 '^^l I Product, 696079 



4. 

^^^999 l\ Product, B3BA4S160U 



'I 
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SUPPLEMENT TO MULTIPLICATION. 



QUESTIONS. 
^ !• What is Simple Multiplication ? 

— 2. How many numbers are required to perform that operation ? 

^3. Collectively or together, what are the given numbers called ? 

4. Separately, what are they called ? 

-5. What is the result, or number sought, called ? 

6. In what order must the given numbers be placed for multiplication ! 

7. How do you proceed when the multiplier is less than 12 ? 

8. When the multiplier exceeds 12 what is the method of procedure ? 
-~9. What is a composite number ? 

IQ. What is to be understood by the component parts of any number ? 
ll.#How do you proceed when the multiplier is a composite number? 

12. When there are cjrphers on the right hand of the multiplier, multi- 

plicand, either or both, what is to be done ? 

13. When there are cyphers between the significant figures of the mul- 

tiplier, how are they to be treated ? 

14. When the multiplier consists of 9*8 how may the operation be con- 

tracted ? 
^15. How is Multiplication proved ? 

16. By what method do you proceed in casting out ijk^ 9's from any 

number ? 

17. How is Multiplication proved by casting out the 9's ? 

EXERCISES. 

1. What sum of money must Note. The scholar's business in all 
be divided between 27 men, so questions for Arithmetical operations, is 
that each may ireceive 115 wholly with the numbers given; these 
dollars. Am. 3105. are neVer less than Vaoo ; they may be 

more, andh these numbers in one way or 
another 9 are always to be made use of to 
find the answer. To these, therefore, he 
must direct his attention, and carefully 
consider what is proposed by the question 
to be known. 



f6 
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2. An army of 10700 men having 
plundered a city, took so mact^ 
monej, that when it was shared 
among them, each man received 46 
dollars ; what was the sum of money 
ttOten ? Ms, 492200. 



3. There were 175 men employedl 
to finish a piece of work, for whicht 
each man was to receive 13 dollars ;| 
what did- they all receive 1 \ 

Am. 2275. 



4. Suppose a certain town con- 
tains 145 houses, each house two 
families, and each family 6 inhahit- 
i\nts ; how many woujid be the inhab- 
itants of that town 7 An$. 1 740. 



5. If a man earn 2 doUars per 
week, how much will he earn in 
5 years, there being 52 week^ in a 
year ? Ans. ,bSti^ doUs^ 



6. How much wheat will 36 men 
thrash in 37 days, at 5 bushels per 
day each man ? 

Ans, 6G60 bushels. 



7. If the price of wheat be 1 dol- 
lar per bushel, and 4 bushels of 
wheat make 1 barrel of flour, what 
will be the price of 175 barrels of 
flour ? Ans. 700 dolls. 



.rf* 
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J. SIMPLE DIVISION teaches, having two numbers given of the same 
denomination, .to dnd how many times one of the given numbers contains 
the other. /Thus^ it may be required to know how many times 21 contains 7 ; 
the answeMs 3 times. The larger number (21) or number to be divided, 
is called the Dividend ; the lesser number (7) or number to divide by, is 
called the Divisor; and the answer obtained, (3) the ^uotimu 

Afler the operation, should there be any thing lefl of the Dividend, it is 
called the Remainder. This part, however, is uncertain ; sometimes there 
is no remainder. When it does happen it will always be less than the di- 
visor, if the work be light, and of the saWe name with the dividend. 

RULE. 

1. " Assume as many figures on the lefl hand of the dividend as contain 
" the divisor once or oflener ; find how many times they contain it, and 
" place the answer as the highest figure of the quotient. 

2. ** Multiply the divisor by the figure you have found, and place the 
" product under that part of the dividend from which it was obtained. 

3. ** Subtract the product from the figures above it. 

4. *^ Bring down the next figure of the dividend to the remainder and 
"divide the number it makes up as before." 

When you have brought down a figure to the remainder, if the number 
it makes up be still less than the divisor, a cyptier must be placed in the 
quotient, and another figure brought down. 

EXAMPLES: 
1. Divide 127 by 6.. 

The parts in Division are to stand 

thus, the dividend in the middle, the 

divisor on the left hand, the quotient 

— on the right, with a half parenthesis 

2 7 separating them from the dividend. 

2 6 



Divisor. 


Dividend* 


Quotient. 


5) 


1 2 7 
1 


(2 6 



/f 2 Remainder* 

\ Proceed in this* operation thus — It being evident that the divisor (6) 
cannot be contained in the first figure (1) of the dividend, therefore assume 
the two first figures (12) and inquire how often 5 is contained in 12 ; find- 
ing it to be 2 times, place 2 in the quotient, and multiply the dmsor by 
it, saying 2 times 5 is 10, and place the sum (10) directly under 1^ in the 
dividend. Subtract 10 from 12 and to the remainder (2) bring down the 
next figure (7) at the right hand, making with the remainder 27. Again 
inquire how many times 5 in 27 ; 6 times ; place 5 in the quotient, multiply 
the divisor (5) by the last quotient figure (5) saying 5 times 5 is 25, place 
the sum (26) under 27, subtract and the work is done. Hence it appearsf 
that 127 contains 5, 25 times, with a remainder of 2, which was left after 
the last subtraction. 

This Rule, perhaps at first will appear intricate to the young student, 
although it is attended with no difficulty. His liability to errors, will 
chiefly arise from the diversity of proceedings. To assist his recollection, 
let him notice that / 1. Find how many times, &c. 

The steps ofDivision are four <3; SSi 

4. Bring dowa 
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It is sometimes practised to make a point (.) under the figures in the 
Oividend, as they are brought down, in order to prevent mistaket. 

When the divisor is a large number, it cannot always certainly be knovni 
how many times it may be taken in the figures which are assumed on the 
letl hand of the dividend till afler the first steps in division are gone over, 
but the learner most try go many times as hia judgmenl may best dictate, 
and after he has multiplied, if the product be greater than the number as- 
sumed,* or that number in which the divisor is taken, then it ipay always 
be known that the quotient figure is too lai^ ; if aller he has multiphed 
and subtracted, the remainder be greater than the divisor, then the quotient 
figure is not large enough, he must then suppose a greater number of 
time3,^nd proceed again. This at first may occasion some perplexity, but 
the attentive learner after some practice, will g«aeraUy hit on the right 
number. 

£. Let it be required to divide 7012 by 5%. 

OFERATIOir. 

Divisor. Dividend. QuotiViU. In this operation it is left for the Bchol- 
5 2) 7 I 2 (1 3 4 arte trace the steps of procedure without 
5 S having them particularly pointed out to 
him by words. 



4 4 JRemaindtr. 

FROOF. 

Division may he proved by multipIicatioD. 
■ RULE. 
" Multiply the Divisor and Quotient together, and add the remamder, if 
" (here be any to the product ; if the work be right, the sum will be equal 
' to the dividend." 



Take the last Example. 
Tte Quollert "X > 3 M Mulliplj the„ together. 



4 4 Remainder added. 

7 12 Equal to the dividend. 
Another and more expeditious way of proving Division is 

Sy casting out the 9's. 

Ciwl out the 9's from the Divisor and the Quotient, multiply the results 
and to llic product, add the i-emainder if any after division ; from the sum 
of til 'f, al^o ca^t out theO'a from the Dividend, and if the 

two I the wark is supposed to be right. 



Sect. I. 4. SIMPLE DIVISION. «9 

3. Divide 17364 by 86. 

OPERATION. PROOF. 

Divis. Divid. Quot/ 9*8 outof (DtiTtt.) 86 Rem. 6 > Maltiplitecl 

86)1 7 3 5 4(2 1 (Quot.) 201 Rem. 3} together. 

17 2.. — 

15 

16 4 Remainder 68 added. 

8 6 — 

9's out of 83 Rem. 2 > agreeiog 

6 8 Rem. 9's out of (Divid.) 17354 Rem. 2 $ together 

4. Divide 153598 by 29. Quotient 5296. Rem. 14. 

5 Divide 8893810 by 235. Quot. 37846. 



6. Divide 301 14 by 63. Quotient 478 

7. Divide 9302688 by 648 Quot. 14356. 



\ 
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8 Divide 974932 by 365. Quottcnt 2671. Rm. 17 



S£CT. I. 4. 



9. Divide 5221580 by 66705. (^uot. 76. 



10. Divide 3228242 dollars equally among 563 men ; how many dollars 
must each man receive ? Ans. 5734. 

From a view of the question, it is 
evident, that the dollars most be 
divided into as many parts as there 
are men to receive them ; conse- 
quently, the number of dollars must 
be made the dividend, and the num- 
ber of men the divisor; the quotient 
will then shew how many dollars 
each man must receive. 






? 



11. How many times does 1030603615 
contain 3215 ? Ans. 320561 times. 



-H 



Cy^K^' 



'j>/r?^ 





'^^^.:'- 



^fwmmfmr^i^mim^mmimmmmm 



^■^^M^W 
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Contractions and varieties in Division. 

I. I^^ien ike divisor does not exceed 12, the operation may be perfi>rmed 
without setting down any figures excepting the quotient, by carrying the 
computatioQ in the mind. The units which'would remain after subtracting 
the product of the quotient figure and the divisor from the figures assumed 
of the dividend, must be accounted so many tens, and be supposed to stand 
at the left hand of the next figure in the dividend, then consider again how 
often the divisor may be had in the sum of them. Proceed in this way till all 
the figures in the dividend have been divided. This is called short division: 

EXAMPLES. 

1. Divide 732 by 3. . 

OPERATION. 

3)732 



2 4 4 Qucttent. 



Here I say, how oflen 3 in 7, knowing 
it to be 2 times, I place 2 in the quotient, 
then considering that the quotient figure 
(2) and the divisor (3) multipUed to- 
gether would be 6, and that this product 
(6) subtracted from 7 in the dividend, would leave 1, I then consider this 
remainder O) as standing at the left hand of tiie next figure (3) of the divi- 
dend, whicti together make 13. I now say how many times 3 in 13 — 4 
times, therefore I place 4 in the quotient, which multipShed into the divisor 
(3) would be 12, and 12 subtracted from 13 would leave 1, which consid- 
ered as standing at the lefl hand of the next or last figure (2) of the divi- 
dend would make 12 ; again, how many times 3 in 12—4 times — I thea 
place 4 in the quotient, which multiplied into the divisor (3) is 12, this 
product (12) I consider as subtracted from 12, 1 find there will be no re- 
mainder, and the work is done. 



2. Divide 37426 by 7. 

OPERATION. 

/7 ) 3 7 4 2 6 



Qtto^ 5 3 4 6 Rem. 4 

3. Divide 310658023162 by 4 

4. - . . 621075214621 - 5 

5. - - - 213524031628 - 6 

6. . - - 306452706527 - 8 



Here I say how oflen 7 in 37 ? 5 
times and two remain ; then how 
oflen 7 in 24 ? 3 times and 3 re- 
main ; how often 7 in 32 ? 4 times 
and 4 remain ; lastly, how often 7 in 
46 ? 6 times, 4 remain. 

Quot. 77664505790 Rem. 2 

. 124215042924 - - 1 

- 36587338604 - - 4 
. 38306588315 - - 7 

- 60702378562 



7. 546321406968 - 9 

II. When there are cyphers at the right hand of the divisor, cut them o^ 
also cut off an equal number of figures from the right hand of the dividend 
and place these figures at the right hand of the remainder. 

EXAMPLES. 
1 . Divide 6203946 by 6700. 



OPERATION. 

57 I 00)62039 | 46(1088 
57... 



603 
456 



479 
456 

§346 



Here are two C3rpher» on the right 
^^and of the divisoi: ^hich I cut off, 
also I cut off two fio;ures (46) from 
the dividend and to the right hand of 
the remainder after the lasil division 
(23) I place the figures cut off from 
the dividen^ (46) which mako the 
whol« remainder 2346. 



Si SIMPLE DIVISION. 

' 2. Dtride 379432 by 6600 Q«br. 68. jRem. 2432 
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3. Divide 2764503721 by 83000. Quo/. 33307. lUm. 22721. 



4. When the divisor is 10, 100, 1000, or 1, a?i7A any number of cyphers an- 
nexedy cut off as many figures on the right hand of the dividend as there 
are cyphers in the divisor ; the figures which remain of the dividend com- 
pose the quotient ; those cut off, the remainder. 



1. Divide 1676 by 10. 

OPERATION. 
1 I 0) 1 5 7 I 6 



EXAMPLES. 

Here we have one cypher in the divi- 
sor, therefore cut off one figure (6) from 
the dividend ; what remains (157) is the 
quotienty and the figure cut off (6) the 
remainder. 

2. Divide 3217 by 100.. ^ot. 32. Rem. 17. 

3. Divide 76421795 by 1000. 

Quot. 76421. /2m. 795 
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SUPPLEMENT TO DIVISION. 



QUESTIONS. 
- 1. What is Simple Division ? 

— 2. How many numbers must there be given to perform the operation ? 

^"3. What are the given numbers called ? 

^4. How are they to stand for Division ? 

5. How many steps are there in Division ? 

6. What is the first ? the second ? the third ? the fourth ? 
^— 7. What is the result or answer called ? 

^ 6. Is there any other or uncertain part pertaining to Division ? What is 
it called ? 
9. Of whait name oX* kind is the remainder ? 

10. What is s^ort Divisioa 2 • 

1 1. When there are cyphers at the right hand of the divisor, what is to be 

done ? 

12. What do you do with figures cut off from the dividend when there are 

cyphers cut off from the divisor ? 

13. When the divisor is 10, 100, or 1 with any number of cyphers annex* 

ed, how may the operation be contracted ? 
•14. How many ways may Division be proved ? 
— 15. How is Division proved by Multiplication ? ^^^ 

16. How may Division be proved by casting out the 9's ? 

EXERCISES. 

r K Suppose iUiMQfitMe of 36592 dol- . 2. An army ef 15000 men -^vkg; 

hrs to Ve divide miong 1 3soi^, bow plundered a jcity, and toojii; .2625000 

m^ch would each one receive ? dollars, what was eac}i man's share ? 

Ans, 2814 dolls. Ans. 175 dollf. 

E 
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3. A certain Bumber of men were 
concerned in the payment of |^ 18950 
and each man paid 25 dpljan, what 
wad the nuoioer of men i An. 758. 



4. If 74 IS eggs be packed in 34 
casks, how many in a cask ? 



5. A farm of 375 acres is let for 
1125 dollars ; how much does it pay 
pQrftCi>e? Au. SdoUi. 



6. A field of 27 acres prodaces 
675 bushels of wheat ; how much is 
that per acre t An$. 25 bushek. 



7. Supposic^^ a man's income to 
be 2655 dollars a vear ; how much 
is that per day, thei e being 365 days 
in a year Am* 7 dolU* 



9. What niimoer must I multiply 
by 13, that the product may be 871 ^ 

Ani.&l. 



X 



.< 1 
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} 5. COMPOUND ADDITION. 



COMPOUND ADDITION is the adding of numbers which consist of 
articles of different value, as pounds, shillings, pence, and farthings, called 
different denominations ; the operations are to b^ regulated by the Talue of 
the articles^ which must be learned from the Tables. - 

RULE FOR COMPOUND ADDITION. 

1. Place the numbers so that those of the same denomination may stana 
directly under each other. 

2. Add the first column or denomination together, and carry for that 
number which it takes pf the same denomination to make 1 of the next 
higher. Proceed in this manner with all the columns, till you come to the 
last> which mus^ be added, as in Simple Addition. 



^ 1. OF MONEY. 

TABLE. 

4 Farthings qr. ^ C Penny, marked d, 

12 Pence > make one < Shilling, ' s, 

20 Shillings ) ( Pound, £. 

EXAMPLES. 

L What is the sum of £61. 175. 5d. ^£13. 3*. 8(2.— -and d 

£S. 16s. J Id. when added together? 

OPERATION. 



il 



^ » «. ^ ( Those numbers of the same denomination placed 

r )^ 111 under each other, as the inilc directs. 



^80 IS 

I begin with the right hand column or that pf pence, and having added 
it, find the sum of the numbers therein contained to be 24 ; now as 12 of 
this denomination make one of the next higher, or in other words 12 pence 
make one shilling, therefore in this or in Qie column of pence I must carry 
ibr 12 ; I now inquire how oflen 12 is contained in 24-, the sum of the first 
column or that of pence ; knowing it to be 2 times and nothing oyer, I set 
down O under the column of pence, and carry 2 to that of shillings, to be 
added into the second column, saying, 2 I carry to 6 are 8, and 3 are 11» 
and 7 are 18, and 10 to 18 are 28, and ten again are 38 (for so each figure 
in tefi's place must be reckoned, 1 in that place, being equal in value to 10 
unitsL.) Now as 20 shillings make one pound, therefore in the column of 
shillings, I carry for 20 ; I then inquire how often 20 in 38 ? once, and 18 
remains ; therefore, I set down directly under the column of shillings 1^ 
what 38 contains more than 20, and for the even 20 carry 1 to poinds or 
tlie last column, which is^to be added after the manner of Simple Addition, 

JsTote. — The mefltod of proof for Compound Addition is the same as Xl^i 
of Simple Addition. • 



M COMPOUND ADDITION. Sbct. L 6. 



18 


4 


11 


1 


26 


U 


3 





8 


1 


7 


3 


• 


• f 




■ 





3. 



371 15 G 2 

6 7 4 
68 3 2 1 

7 5 ^ 



^Vhat is the sum I owe ? .^n*. 



4. Supposing a man goes a journey, and on the 1st c|aj^ 

802. May 14, Pays for a dinner - - - - ^ - - £0 1 6 

- for oats for his horse - - . . o 6 

- for shoeing ------- 0' 1 2 

15, - for supper and lodging - - - - 2 

-• for horse keeping ----- o 1 10 

- for toH --.-..-.-- 1 6 

- for breakfast ------- 2 

- to the barber for dressing - - - 1 6 

- for dinner again and refre^hm^Jit * jO 3 5 

What were the gentlemSLa's expenses ? 

5. Suppose I am indebted j£» t. dL 
To A. Thirty-two pounds fourteen shillings and t^^n pence. 

-^ B. Forty-one pounds six shillings and eight pence* 
^~ C. Seventy-five pounds eight shillings. 
— D. Three pounds and nine pence. 



G. A man purchases cattle ; one yoke of oxen for £14 11 6 ; four cows, 
f r £18 19 7 ; and other stock to the amount of £21 5 ; what was the 
a^nount of the cattle purchased ? Ans. £54 16$. Id, 
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2. OF TROY WEIGHT. 

By Troy Weiglit are wcijlied gold, silver, jewels, electoaried and liquors. 

^Pennyweight, marked pwi 
make one I Ounce, oz, 

{ Pound, lb 

\1PLES. 

Because 24 grainy make a penny- 
weight, you carry one to the penny- 
weight column for every 24 in the 
sum of the column of grains ; be* 
cause ^20 pennyi^eights make one 
onnce^ you carry for 20 in penny- 
weights, and because 12 ounces 
. make one pound, you carry for 12 
m the ounces. This is called car- 
rying* according to the valiie«of th^ 
higher place. 





24- grains grs, 
20 Pennyweights 
12 Ounces 




» 


1 




LA, 


Ih. 

70' 


oz, 
10 


13 


grs. 
4 


3 


9 


7 


16 


S8 








6 


7 


3 


6 


2 



Ih. 


oz. 


fWt 


1 5 1 


7 


19 


6 


5 


6 


2 8 





1 4 




3 


7 



2. 



lb. 



OZ, 


pwt. 


grs. 


7 


1 4 


2 3 


2 





6 


1 1 


1 3 


6 



^"m 



1 

• • 


» 1. 2 


7 















AW. — Tlie fineness of gold is tried by fire, and is reckoned in carats^ 
by which is understood the 24th part of any quantity ; if it lose nothing in 
the trial, it is said to be 24 carats fine ; if it lose 2 carats, it is then 22 
carats fine, which is the standard for gold. 

Silver which abides the fire without loss is said to be 12 ounces fine.— 
The standard for silver coin is II oz. 2pwts. of fine silver, and 18 pwts. 
of copper melted together. 
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3. OF AVOIRDUPOIS WEIGHT. 

Bj Avoirdapois weight are weighed a]l thiog» x>f a coarse and drossy 
nature, as tea,> sugar, bread, flour, tallow, haj, leather, and all kinds of 
metals, except gold and silver. 



16 Drams dr4 
16 Ounces 
tB Pounds 
4 Cluarters 
90 Hundred weight 



TABLE. 



make one 



EXAMPLES. 



Ounce« marlud ox. 

Pound, Ih. 

Quarter of a hund. weight, qr 
100 weight,or 1 ISpounds^ cwU 
Ton, T. 



T. 

18 6 

4 

9 

2 



cwt. 

3 

1 7 

8 

3 



jr. 

2 



3 

1 



Ih. 

2 5 

2 3 

7 

1 6 



2(^ 



oz. 

1 I 

7 
2 
5 



f± 



it. 
8 
6 
5 

1 r 



77F — r 



/£. 



T. cmt. 

8 1 3 

7 1 9 

8 6 2 



ft. 
2 
3 




«. 



a. 



oz. 



t^v' 



2 5 


1 1 


8 


1 4 


5 


6 


6 





1 5 





6 


4 



■MMki 



Aote. — " 175 Troy ounces are precisely equal to 192 Avoirdupois Ounces, 
and 175 Troy pounds are equal to 144 Avoirdupois. 1 lb. Troy=5760 grains, 
and 1 lb. Avoirdupoi8=7000 grains.'* 
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F. 
I 6 

28 
39 
87 



4. OP TIME. 



60 Seconds^ ». 

60 Minates" 

24 Hours ^ 

7 Days 

4 Weeks 
13 Months, Id. k Ih. 



10 

7 
6 



». 

3 
2 
1 




(*■> 



TABLE. 



I 



make one 



EXAMPLES. 
1. 

6 
5 
3 
1 



Minute, murluim. 
Hour h. 

Day, d. 

Week, V. 

Month, ma, 

* Jalian Year, Y. 



h. 

23 
1 6 
1 7 
1 4 



5 7 
28 
38 
1 5 



9. 



43 
32 
I 1 
1 7 



AX 

\ 



2. 



• 



r. 


tno. 


w. 


d. 

* 


h. 


tn. *. 


89 


1 1 


3 


6 


22 


45 36 


36 


1.0 


2 


5 


6 


55 44 


87 


2 


1 





1 1 


2 2 3 3 


36 


4 


3 


3 

* 


5 


8 7 















The number of days in each Calendar month may be reoiembered by the 
following verse : 

Thirty days hath September, April, June and November; 
February twenty-eight alone ; all the rest have thirty-one. 

* " The civil Solar year of 366 days being short of the true by 5h. 48m; 
57s* occasioned the beginning of the year ta run forward through the sea- 
son nearly one day in four years; on this account Julius Caesar oi:dained 
that one day should be added to February every foiiith year,, by causing 
the 24th day to be reckoned twice : and because this 24th day was the 
tixth (sextilis) before the kalends of Marcb, there were in this year two of 
these sextiles, which gave the name of Bissextile to this year, which being 
thus corrected, -vas, from thence called the Juhan vcar." 



/ 
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COMPOUNP ADDITION. 



Sect^ I. 5 



60 Se<^oncls 
j60 Minutes 
30* Degrees 
12 Signs, or 360 
Degrees 



5. OF MOTION. 

• TABUL. 
make one 



Prime Miimte» vMtkti " ' 
Degree, - • 

Sijapoi, $. 

The whole great circle of the 
Zodiac' 



1. 



EXAMPLES, 



2. 



2 6 
1 7 

1 



t 



7 
17 



1 8 
6 6 

2 4 
1 6 



9 
1 
8 



8 
2 6 
18 



6 6 
4 4 

3 6 



4 4 

5 5 
1 2 



1 


9 

ft 


33 2 2 
















m 





6. OF CLOTH MEASURE. 



TABLE. 

2 laches, one fiflh in, 
4 Nails, or 9 inches 

4 Qjuarters of a yard or 36 inches 

3 Quarters of a yard, or 27 inches 

5 Q,u''arters of a yard or 45 inches 

6 Quarters of a yard, or 64 inches 

4 Qjuarters 1 inch and 1 fifth, or 37 

inches and one fifth . 
3 Quarters and two thirds 



^ make one < 



Nail, marked na. 

Quartef of a yard, jqr. 
Yard, yd. 

£11 Flemish £. FL 

Ell English E. E. 

Ell French E. Fr. 



£11 Scotch 
Spanish Var. 



Yds. 

6 1 4 

3 6 

7 

1 5 



1. 

qrs, 

3 

1 



3 



EXAMPLES. 



n. 
3 
2 
1 
2 



E.E. 

1 9 

6 6 

7 

1 8 



2. 

qr. 

3 

1 

2 
2 



£. 5c. 



n. 
2 
3 
2 
0. 



« 



k 



*X r 



bECT. I. 5. 
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7. OF LONG MEASURE. 

By Long Measure are measured distances, or any thing where length is 
considered withoutTegard to brea^^th. 



TABLE. 



3 Barleycorns, bar. 

12 Inches 

3 Feet 

6^. Yards, or 1^^ feet 

40 Poles 

8 Furlongs 

69\ Statute miles, necirlyy 

360 Degrees 



make one 



" Inch, marked in. 

Foot, ft. 

Yard, yd. 

Rod, Pecch or Pole, pol. 
Furlong, fur. 

' , Mile, mile. 

Degppee of a great 

Circle. 

A great Circle of 

the Earth. 



EXAMPLES. 

* 

1. 



D*g. 
1 6 8 
12 4 

7 9 



fm\ 


fur. 


pol. 


5 7 


7 


2 6 


5 3 


6 


1 8 


3 6 


1 


7 


7 


3 






1 5 

7 
9 
3 



%n» 



1 1 

6 

1 

2 



bar.. 

2 

1 


I 



mmit»*immm 



m 



7 a 



, -^' 



r- 



/'J 



/ 



M 



2. 



Deg. 


fill. 


fur. 


poi. 


yi- 


in. 


1 3 


5 6 


5 


1 3 


8 


1 


4 9 


1 8 


1 


2 7 


1 6 


2 


2 6 7 


.12 


3 


1 6 


9 





2 9 


8 





5 


3 


1 






» 


• - 








• 











/ 
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COMPOUND ADDITION. 



Sect. I. & • 



8. OF LAND OR SQUARE MEASURE. 

By Square Measure arelkasured all things that have leugth and breadth. 

TABLE. 
J44 Inches ") ( Square Foot. 

9 Feet 
30J Yards, or 
272J Feet 



I 



I 



40 Poles 
4 Roods i60 rods } 
or 4840 yards y 
d40 ^Acres 



' make one < 



Acres. 

3 7 6 
5 6 8 
2 4 7 



rood, 

3 
1 



EXAMPLES, 
pol. 

3 6 

2 7 

3 5 



Yard. 

Pole. 

*Rood. 

Acre. 

Mile. 

A 

9 3 

5 8 

6 1 



(It 

12 1 

7 6 

2 4 



igi- h t 



1^ I t 



li > 



J*i u 



9. OF SOLID MEASURE. 

By Solid Measure are measured all thmgs that have lengtii, breadth aod 
thickness. 

* . TABLE, 



1728 Inches 
27 Feet 

40 Feet of round timber 
or 50 feet of hewn timber 
128 Solid feet, i. e. B in 
length, 4 in breadth and 
4 in height , 


) > make 


one- 

4 


r Foot. 

Yard. 

T.oa or load. 

Cord of wood. 

• • 




• 


EXAMPLES. 




■* 


1- 


% 




. 2. ♦ 


'4 


Ton. ft. 

6 5 3 7 


in. 

229 


' Cord. 

39 


i 1 8 


' ' in 

102 1 


19 26 1 


20 7 


4 


56 


13 7 


3 6 17 


54 


1 8 


72 


'659 


m 3 3 


6 


• 2 9 


86 


1 24 















« 



COMPOUND ADDITION. 



10. OP WINE MEASHBE. 
By Wine Meaaare are nteasared Rum, Brandy, Perry, Cider, Mead, 
Vinegar and Oil. 

TABLE. 



2 Kola f n. 1 

4 Q^iarta 

10 Gallons ^ 
13 Galloos 
m GallooB 
42 GaUooi 
63 Galloos 

2 Hogsbeada 

2 Pipe. 


make one 


Quart, mtrixd 
Gallon, 

AochorofBrwdy, 
Runlet, 

Half Hogshead. 
Tierce, 
Hogshead, 

Pipe or Butt, f 
, Tun. 


anc: 

ihhd. 
tier, 
hhd. 
orB. 
T 




EXAMPLES 










Hhi. 
3 9 


SoJ 
5 2 


"™ 


,1.. 
3 




1 




I 6 


2 7 




1 









3 5 


I 2 









1 




2 9 


3 a 




2 






































T. 


iU. 


gal. 


qu. 


P" 


8 6 


2 


S3 


3 


I 


3 5 


I 


.3 6 


1 





1 7 





'2 9 


2 


1 




,* 



N. B. A PirU Wine Mcasnte is 28J cubic inchei. 
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COMPOUND ADDITION. 



Sect* I. 5. 



11. OP ALE OR BEER MEASURE. 

••* TABLE. 



« PinU T 




' Quart, fMirkt^ 


. y<* 


4 Quarts 




Gallon, 


guL 


8 Gallons 




Firkin of Ale in London, 


k.fir 


Zi Galldns 




Firkin of Ale or Beer. 


w 


9 Qallons 
« Firkins, 


make one < 


Firkin of Beer in London, B. /?r. 
Kilderkin, lilL 


2 Kilderkins 




Barrel, 


bar. 


1 1 Barrels, or 54 gallons 




Hogshead of Beer, 


hhd. 


.5^ Barrels 




Puncheon, 


pun,. 


3 Barrels, or 2 hogsheads. 




L Butt, 


buU. 


EXAMHLES. 
1. • t. 
hhd. gall. qt$, B.Jir. gal. 


m 


qts. 


327 48 2 23 6 


2 


2 8 5 1 3 4 5 2 . 


3 


17 3 2 4 1 9 8 7 


1 


2 7 16 3 6 8 











« ^ 




. 





N. B. A Pint Beer Measure, fs 35^ cttbjc uiches* 



12. OF DRY; MEASURj:. 

By Dry Measure are measured alL Dry Goods, such as Corn, Wheat, 
Seed) Fruit, Roots, Salt, Coal, &c. g 



2 Pints 

2 Quarts 

2 Pottles . 

2 Gallons 

4 Pecks 

2 Bushels 

2 Strikes 

2 Cooms 

4 Quarters 
4^ Quarters 

5 Quarters 
£ Wovs 



TABLE. 



> make one 



Quart, marked 


qts. 


Potlle, 


pot. 


Gallon,. 


gal. 


Peck, • 


pk. 


Bushel, 


lush. 


Strike, 


str. 


Coom, r^ 


CO. 


Quarter, 


qr. 


Chaldron, 


ck. 


* Chaldron in London. 




Wey, 


«'€^ 


Last, 


last 



Sect. I. 


5. 
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* 




d 


EXAJOPLES. 


• 




hush, 
2 7 

1 8 

2 
1 


pk. 
2 

a 



1 

• 


1. 

7 
1 
3 


pU 

I 



1 




Cft. hwik. 
3 7 16 
2 6 2 8 
18 ^12 
17 2 6 


S. 

^pk. 

2 ..:., 
3* 
, 1 
3 


qt9. 
5 
7 

6 






• 











\, 



N. B. A gaUmif Dry Measare, cootains 268} cabic inches 



J%e foUening are denaminalians cf things counted by the 

« Tale." 

12 Particular things make 1 Dozen, 
12 Dozen . . . • • 1 Gross, 
12 Gross or 144 doz. • 1 great Gross. 

▲tso, 

20 Particular things make 1 Score.' 



Denominations of Measures not included in the Tables. 

6 Points make 1 Line, 
12 Lines . . Inch, 

4 Inches • . Hand, 

3 Hands . . Foot, 
66 Feet, or 4 Poles, a Gunter's Chaii, 

3 Miles . . 'league. 

• 

A Hand is used to measure Horses. A Fathom to measure depths. 

A' Lieagae in reckoning distances at Sea. 

N. 6 A Quintal of Fish weighs 1 cwt. Avoirdupois. 
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COM-OUND SUBTRACTION. 



Sect* 1. 6« 



i 6. COMPOUND SUBTRACTION. 



COMPOUND SUBTRACTION teaches to find the difference between % 
any two sumi^f diverse denominations. 

RVLE FOR COMPOUND SUBTRACTION. 

.'< Place those numbers under each other, which are of the same ienom* 
*' ination, the lefis being below the greater ; begin with the least danomioa- 
** tion, and if it exceed the figure over it, borrow as many units as make 
** one of the next greater ; subtract it therefrom ; and to the difference 
'* add the upper figure, remembering always to add one to the next sape* 
*' rior denomination for that which you borrowed. 

Proof. — In the same manner as Simple Subtraction. 



1. OF MONEY. 

1. Supposing a man to haye lent £185 10«. ^d. and to have received 
again of his money, i*93 lo5. how much remains due ? 

OPERATION. 
1. 




Due 
Proof 



9 1 



1 6 a 



2. 



£. s. 

Lent 18 5 10 

Received 9 3 15 



1 5 



1 



d. 
7 




£. 

From 3 10 
Take 8 5 



1 5 



a « 



O 



Lent 



Received 

at sundry 

times. 



Received 
in all 



6 3 7 1 




#. 



2 
4 
15 
6 
1 



d. 
8 



11 

8 
4 



The sum of the several payments 
must first be added together, and 
the amount subtracted from the sum 
lent. 



4. From £39 7*. 15rf. 1 ^r. take 
£7 13s. 1 l^d. and what will remain ? 



139. 6jd. 



Yet due 



Sect. 1.6. COMPOUND SUBTRACTTON. 47 '"^ 

5. A certain man sold a lot of land for £735 11a.' §d: he received at 
one time £61 5s: at another time, j£l95 I3s. lid, how much is there yet 
due? Jbis.£47Q IZs. Id. 



2. OF TROY WEIGHT. 
1. ft. 



• 


a. 


oz. 


pT»t, 


gr$. 


Jh. 


OZs 


part 


From 


7 6 


8 


1 6 


1 3 


7 


3 


^ 5 


Take 


3 


9 


1 7 


6 


2 


8 


9 



Remains 
Proof* 



3. OF AVOIRDUPOIS WEIGHT. 

L 2. 



». 


oz. 


dr. 


T, 


cwt. 


qr. 


». 


oz. 


dr 


9 


1 5 


' 6 


6 


1 1 


1 


1 4 


7 


3 


5 


S 


7 


1 


5 


1 


16- 


9 


8 






*»m 



4. OP TIME. 









1. 




-Vt>»».- 


F. 


flip. 


w. 


d. 


A. 


tn, 9» 


S 9 


6 


3 


6 


2 


4 4 5 5 


1 6 


9 


1 


2 


1 8 


5 9 5 7 



IV 
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5. OF MOTION. 



1. 

f 



1 6 
8 


2 7 

3 4 


3 3 
2 3 





5» 






6 


8 


5 I 


3 


9 


6 7 





6. OF CLOTH MEASURE. 

1. 2. 



Yd$. 

2 7 
1 6 


9r. 

1 

1 


n. 
2 
3 


2 6 

1 7 


qr. 
2 
3 


1 





7. OF LONG MEASURE. 

1. 



Deg. 


int. 


fur. 


P- 


y<l« 


A 


VI 


bar* 


5 6 


13 


5 


2 6 


2 


1 


8 


1 


1 7 


1 6 


2 


2 7 


1 


2 


9 


1 



>■ ^1 



8. OF LAND OR saUARE MEASURE. 

2. 

16 11 
2 1 13 





1. 






1 7 


J?. 
1 


poL . 


pol. 
1 8 


1 6 


1 


1 6 


1 



mtffr. I. 


6. 


9. 


COMPOUND SUBTRACTION. 

OF SOLED MEASURE. 
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1. 




2. 




Tons. 
4 5 
1 9 




2 9 
S 4 


in. 
1 8 8 
12 3 7 


Cords. ft. 
6 8 2 3 
6 12 7 


tn« 

8 1 
15 2 9 


• 


- 




4 


- 





10. q^wim ftiEA^iJRE. 

1. 2. 



Hhd. 


gai. 


qti. 


Tvn. 


Hhd. 


5:«'- 


Sfi 


3 1 


2 


7 6 


1 


*6 


i^ 


!l*3 


3 


2 4 


1 


4 3 



■ M il I I I I I J i I t ' I t I 1- 1 I ■<■ <- 



11. OF ALE AMD BEER MEASURE. 



r 


1. 


V 


« 


2. 


• • 


8 9 


gal 
1 9 


qis. 
2 


Bill/. 
6 3 


.1 . 


gal. 
1 6 


3 7 


2 5 


3 


2 9 


1 


1 



Bu. 
6 1 



1. 

ph. 
I 



12. OP DRY MEASURE. 



2 

4 





2. 




Chal. 


5ti. 


p^. 


1 7 1 


1 8 


1 


7 6 


2.2 


2 





THE 



SCHOLAR'S ARITHMETIC 



OBSERVATIONS. 



The Scholar hag now surveyed the ground work of 
Arithmetic. It has before been intimated that tlie only- 
way in which numbers can be affected, is by tlie operations 
of Addiliariy Subtractioriy Multiplication and Division. 
These rules have now been taught him, and the exercises in 
a supplement to each, suggest their use and applicatjon to 
the purposes and concerns of life. Further^ the thing need- 
fiil^ and that which distinguishes the' Arithmetician, is to 
know how to proceed by application of these foWiTvles to 
the solution of any arilhmetical question. To afford the 
scholar this knowledge is the object of all succeeding rules. 



SECTION IL 

RULES ESSENTIjILLY NECESSARY FOR EVERY PERSON TO FIT AND ^UALZFT 

THEM FOR THE TRANSACTION OF BUSINESS. 

These are ten : Reductiofi^ Fractions^*' Federal Motley^ Exchange, Interesty 
Conypound Multiplication^ Compound Division, Single Rule of Three, Double 
Rule of Three, and Px(ictic£<, ^ 

A thorough knowledge of these rules is sufficient for every ordinary oc- 

currence in life. Short of this a person in any kind of business, will be 

liable to repeated embarrassments. It is the extreme usefAlness of'these 

rules which comments them to the attention of every Scholar. 



* FRACTroNs are taken up here no fur|lier tban is necessary to shew their signification t 
Jlj^ndto idiistrnte tbc prinriplcs of Federal Monky. 
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} 1. REDUCTION. 



** REDUCTION teaches to bring or exchange numbers of oile denom- 
** ioation to others of different denominations, retaining the same valae," 

IT IS OF TWO KINDS. 

1. When high denominoiions are to be brought into lower, as pounds into 
BbiUings, pence and Arthings ; it is then called reduction descending, and 
is performed by Multiplication* 

2. When lower denominations are to be brought into higher, as farthings into 
pence, or into pence, shillings and pounds ; it is then called reduction as- 
GiiTDiNo, and is performed by Division. 

REDUCTION DESCENDING. 

RULE. 

MuLTiPLT the highest denomination by that number which it takes of the 
next less to make one of that greater ; so continue to do till you have 
brought it as low as your question requires. 

Proof—*' Change the order of the question, and divide your last pro* 
duct by the last multiplier, and so on.'* 

EXAMPLES. 
1. In £17 13s. 6d. Zqrs, how many farthings ? 

0PERATI0|7. 

£,. ff. d. qrs. In this example, the highest denom 

1 7 13 6 3 ination is pounds, the next less, is 

2 Shillings in a pound, shillings, and because 20 shillings 

ntfce one pound, therefore, 1 muhiply 



3 5 3 Shillings in £17 I3s. £17 by 20, increasing the product by 
1 2 Pence in a Shilling, the addition of the given shillings 

(13) which it must be remembered, 



4 2 4 2 Pence in £11 \3s. 6d» must always be done in like cases ; 
4 Farthings in a penny, then because 12 pence make one shil- 

ling, I multiply the shillings (363) by 



.4. 1 6 9 7 1 Farthings* 12, adding in the given pence (6d.\ 

lastly, because 4 farthings make one penny, I multiply the pence (4242) 
by 4, and add in the given farthings {Sqrs.) I then find that in £17 135. 6d. 
3qrs. there are 16971 farthings. 

PROOF. * 

3grs, To prove the above question, change the 

order of it, and it will stand thus : in 16971 
Gd, farthinj^s, how many pounds ? 

Divide the last product by the last multiplier, 
I3j. the remainder will be farthings. Proceed in 

this way till all the steps of the operation have 
£17 been retraced back ; the last quotient with the 

remainders will be proof of the accuracy of 
the operation if they agree with the sum given in the question. ^ 



4) 1 6 


a7 1 


12) 4 


2 4 2 


2|0) 


3 53 
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REDUCTION. 



a»cT> ». h 



2. In £7 14i. 6 J. iqr. hovf qaanj 3. In J^7 6#. 4i^. how many pence ? 
fitrtliingB? ^n^. 74l7^r5. Am. IT^d. 



I 

\ t 



4. In S9 guinead, at S8«. each, 
how many ^rthings ? Ani, 38976 ^r^. 



5. In £173 15f. how many six-pen 
! 4m. #060. 









6. fn 12 crowns at 65^ 7cf. how 7. In 671 eagles, at lO^Mk. each, 
many pence and farthings ? ^ how many sfailiings, three-pences^ 

Am. 948<^. 379371*9. pence^ and fMhiogs ? An*. 40260s* 

161040 r^ree-pence^^ 4834^ ftnce^ 
and 1932480|^ 









* 



A 



4'' 



r^ 



Si^t. IL 1. 



REDUCTION. 



<4^ 



j 



RULE. 



Difide the lowest denomination given by that nomber which |l takes ol . 
the same to make one of the next higher, and so continue to^do tilt you have 
brought it into the denomination which your question requires. r 

EXAMPLES. 
1. In 16971 farthings how many pounds ? 

OPERATION. ^ 

Fartoings in a penny 4)16971 3qrs, 

Pence in a shilling 12)4242 6c?. Reduction descending and ascend- 

■■- ing reciprocally prove each other. 

Shillings in a pound 2|0)35|3 139. v 

Ans4£\7 13t. Sd. Sqr$. 

i. In lt65 pence, tiow inany d. In 58976 fitrthmgs how many i^ 
fq^^^l „ ., : 4i». £7 ,•?#.,, ^rf* guineas ? Ans. 29 i 

'"^ ;i 



' ki i; . 



' . ^ •' 



4. In 6960 sixpences, how many 
pounds ? JIns. £173 155. 






5. In 3792 farthings, bow tma^ 
c rowns ? T'f 6 ', "'/ -^^ ^%^t' / 



/ 






i 



> •* 




'• K 



^ • .'^: 






■'1 



.f:* 










.'*^:i. 
^■'♦l 
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REDUCTION. 



Sect. II. I. 



6. Ill 48960 fsLrthings« how many 7. la 6962 three-p6lices, how 
nence, three-p^ncee, sir-pences and many pi«tole» at 22f jlnf. 79 ^ 

ioUars? 

Ans. i^^40 pence y40S0three'pence8^ . 
2040 ^iX'pencei, 11(0 dollars. 



f I • 



I. I 



.. I 



. f 



I ■-< 



if 



•r 



i .V 



.*'« ' 



HEDVCTJON ASCENDING f descending: 

1. MONEY..-: V- • -^ : : .r • .vt^ 

1. In 57 moidores, at 36«. each, Id this question the first step will 

how many dollars ? be to bring the moidores into shillings: 

, ... Jlnfi» ^342. lastly bring the shillings into dollars. 

2.' in 75 pi^totes how manypotmdl? 

Am. £82 109. 



- 'j 



•.» 



3. In £73 how many guineas ? 
Am. 52 guineas f 49« 



4. In £63 and 5 gabeas, how 
many dollars 2 Ans. }233 2t. 



Sect. n. h REDUCTION. ^ 

*' When it is required to know kow many sorts of coin of different vaiue* 
mnd of equal number are contained in any numb^ of another kind ; reduc(^ 
the several sorts of coin into the lowest denomination mentioned, ^d4idd 
them together for a divisor ; then reduce the money given into the same 
denomination for a dividend^ and the quotient arising from the division "tvill 
be the numher required/' ' 

Note, Observe the same direction in^ weights and measures. 

1. In 64 guineas, how many pounds, dollars and shillings of each an 
equal number? 

OPERATION. 

£\ is 20 shillings^ .' i ' 54 guineas 

1 dollar is 6 shilling^ ' ^ •'' "* • - 28 shillings is a guinea 

1 shilling is 1 shilling - - 

— - '' ' 432 

Divisor 27 shilling^ . '108 






' tHiniend l&12.shUlings. 

27)1512(56 of each ; that is, 54 guineas include the value of one pounds 
135 one dollar, and one ||hiUing56r times. 

162 

162 ^ 

000 

S; 'If* . f T6 ^iifdidoreslfoW ^aoQr cfagles, 3ol!«Lrs artkl nine*perices^ of cacli the 
like^iMimb*r ! ^>' . i j}iw.^-92of each, and 68 nine-pences over. 



3. In 237 guineas how many moidorcs, pistoles, pounds, and doHarts 
each the like number ? Jlns* 79 of cact 



66 REDUCTtOK. ' db<4.: if. f 

TROT WE3GBT. 
1* lo 4/i* 5ojr and \QpmU. bow maoj grains I. 

OPERATIOS; 

4 6 13 
12 oz. ia a powkL 

53 ounces^ 

20 pwts. in an ounce* 

1076 penny weighs 
24 grains in 1 put* 

4304 
2162 



Proo/* 24)26824 gitams, the Am. 
20)1076 16pwti. 



• k 



K)53 hoi. 



41b. 



2. In lOtt. of silver^b^w maof spoons, each we^g^ungSoi^ WfmU. t 

An9. 21 spoons, and dOfrnU. <n>€rm 



3 In 282240 grabs of silver, how msny pounds t JIns. 49. 

pRoor 



\ 



..^ 



4. ln4SeSlg/^jao[snnT,-hntiimffimia»9 

Anneer iBt Woz. Spnti. 9^. 



& lo 4560 gruns of eilrer, now anoy tea spoons, each <ne ounce ! 





3. J 


JTOIW 


-)UPO 


IS WEIGHT. 




Cmt. 


jr. 


/». 


oz. 






I la 67 
4 


1 


13 


11, 


how many drami t 










pRoor. 




«69 
28 








16)1931696 




-5^ 








J 6)120731 


llox. 


^« 








28)7645 


■istt 


7646 
16 








4)269 
67 


fc 



7646 
120731 



68 REDUCTION 

€. In 14048'ojr. hoir many hundred weight I 



Si^rr. 11. 1. 
Alt. tC 9fr». ioib.' 



Hi .^ 



3. In 470 boxes of Sugar, each tm. how many Cwt ? 

Mt. 109a OjTt. tm. 



■' >• 



S^ v 



t I 



\ ; v. 



4* In 17C^<.. Ijr. 61b of Sugar, how many parceb,each 17/*. ? 



SeCT. II. 1. REDUCTION. 

4. TIME. 
1. In 1^21812 seconds how many hours ? 

OPERATION. 

6|0)1218]j2 12 sec. 



OtO)S03|0 50m. 
An». dSh. 60m. lis. 



PROOF. 




H. 


m. 


f. 


33 


60 


1£ 


60 






2030 






60 







121812 



2. Supposing a man to be 21 years old, bow many seconds has he lired, 
allowing 365 days. 6 hours to a year 2 Ans. 662709600 Mcomb* 



/ 



3. Ho^ many minutes from the commencement of the war between 
America aod England, April 19, 1775, to the settlement of a general 
peacO) which took placei January 20, 1783 ? Am. 4079160 miwOn* ' 



; . 



.^it- 



«« REDUCTION. 

4. Ill 413280 minutes bow manj f^eekit ? 



I I 



6. LONG Measure. 

5. Reduce 16 miles to barley corns. 

OPERATION. 

16 MUei. 
8 

128 Furlongs, 
40 



5120 Rods. 
6J» 



25600 
2560 



28160 Yards. 
3 



I .. 



644^80 tesL 
12 



,• I 



1013760 Inches. 
3 



SEct; Ik h 


Aw. 41 seedtfe 


.' 1 . i . 




'- . • 1^. * 4i - 


^ . •• 


• ' . . \^ • <. 


* 


' ■■ ^ '• '.: •• 


PROOF. 


3)3041280 
12)1013760 



3)84480^ 

tll)28160 

2560 
2 

4|0)512|0 



8)128 



KJKUs. 



V 



^ 



t Divide by 11 tor 6^ and multiply 
the quotient by 2. The reason is be- 
cause 5|- reduced to half yards is 11. 



Answer y 3041280 bar. corns. 
* To multiply by one half (J) it is only to take half the multiplicand. 

2. In 47520 feet how many leagues ? Am. 3 leagues. 



K 



f 



SkcT. IL !(.. 



REDUCTION, 



»?€■ 



3. How siany tinifts does the Tfb^igl ^hiph i? 19 l^et<6 inches in circomi- 
ference, tam round in the distaAoq of 150 mUQS ? 

Ans. 42810 times, and 180 inches over. -^ 



^ 



4. How many barley corns will reach round the Globe, it bein^ 36(^ 
degrees ? Ans. 4755801600. 



w 



REDUCTION. 



stcT. If; i. 



6. LAND OR sqUARE MEASURE. -> 
U In 13 acres, 2 roods, how many poles ? 

OPERATION^ PROOF. 

Ac. R. ^ 410)21610 

13 2 • '- 

_4 

54 
40 



Atu. 2160 Poles. 

2. ill 2852 rods how many acres? 



4)54 

13j9c. 2A. 



An$. 17d9. 3R. UP 



7. IX>LID MEASURE. 
1. In 12§6000 solid inches how many tons of hewn timber ! 

PROOF. 

16 
50 



OPERATION. 

5(0 
1728)1296000(76|0 
12096 



8640 
8640 

00 



15 Tons, the Answer. 



760 

1728 

6000 
1500 
5250 
750 

1296000 hcha. 



i^ 
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2. In 562^600 solid inches, how many cords of wood t jSfif* 25. 



"^•^ 



3. How many solid inches in a cord f Jim* 221184. 



8. DRY MEASURE. 
I. In 76 bushels of com how many pints I 

OPKKATIOR* . PROOF* 

76 *' 2)4800 

4 ; 

- — 8)2400 

300 

8 4)300 

2400 76 Btuhtlt. 



Ans. 4800 pU. 



2. In 9376 quarts how many busheW Ans. 293. 



It would be needless to give examples of Reduction in all tibe weights 
9Xid measures. The understandiDg which the attentive Scholar must 
ulready have> acquired of this rule, by the help of the tables^ wiU ever be 
sufficient for his purpose. 



\ 



t4 



SUPPLEMENT. TO BfiPUCTION 



SfLcm % I 



SUPPLEMENT TO REDUCTION. 



QUESTIONS. 
--1. What is Reduction? 
^ 2. Of how many kinds is Reduction ? -What are they called ? Whe.'^in 

do these kinds differ ^e from the other ? Which of the fundamental 

rules are employed in their operation ? 
" 3. How is Reduction Descending performed ? 

^ 4. How is Reduction Ascepjing p(»]Coni»4 ? ; 

d. When it is required to Umurr hm jomxf Aflt^ tpf.CflW, ^fiigkts or 
meas(^i'QS at difierent values, of each an equal number, are contained 
in anY.*«ther number of another kind, what is the. method of pro- 
cedure? 

EXERCLSES. 

I« iDi 96 vguineas, how many 2. How many rings, each weigh- 
crov/ns ? ii^g Bpwts. *7grs, may be made of 

.^ns. 153 craKns^" 9d*over, 3lb. boz, 16/>5|t. 2gr5. of gold ? 



\ 




. w. h warnXHmr to reduction* bb 

3. How BiiDy steps of 2 feet 6 wtcbfis each^ will it reauiie a hdsuei to take^ 
iMveNiDg from Leominster to 6ostoo» it being 43 miles ! 

4w.»3947 



^ 



4. Let 70 dollais be distributed 
among three men in such manner 
that as often as the first has os. the 
second shall hare 7«. and tijie third 9s, 
What will each one receive ? 

Am. first {16 4f. second $2Z fts. 
tUnl $30. 



5. How inany square leet in a sqaare 
irnie? .Auf. S7878400* 



I 



i 



CG SUPPLEMENT TO REDUCTION. Siot. IK 1* 

6 If a vintner te demons to draw «ff a pipe of Canary i^ bo^H, .cpn- 
tainbg pints, quarts, and 2 qnarte, of «ach Jih eqaal nuiOHsr, tiow i^ 



7. .There are three fields, one c6ntains 7 acres, auothbr 10 acres, hni 
(he other 12 acres and 1 rood: how many shares of 76 perches each, are 
£Outaii>cd in the whole ? Ans, 61 shares and 44 perchts (rver^ 



Secf* II* I* 



SUPPLEMENT TO REDUCTION. 



67 



8. There are 1061b, of silver, the property of 3 men ; of which A re« 
ceiyes 17/5. lOoz. 19pmts» 19grs. of what remains, B shares loz. 7gr5. •• 
often as C shares I3pwts. What are the sl^ares of B and C ? 

^ ^^ Jln^, B*$ ^re 53/6. Bos, bpwU* bgn. O9 j^re 34/i. A9x. IhpmUk 






68 FRACTIONS. Skc«. U. f 

i 2. FRAqriONS. 



WHEN the fhing or things signified hy figures are «Ao£i &Hei, then the 
figures which signify them are called integers or whole niumbers. But 
when only some parts of a thing are signified by figures, as iwd ihirdi of 
any thing, ^ve sixths, seven tenths, ^c, then the figures which signify these 
parts of a thing being the expression of some quantity less than one, are 

called FRACTIONS. 

Fractions are of two kinds. Vulgar and Detimal; they are disting^sh* 
ed by the manner of representing them ; they also differ in their modes of 

operation. 

VULGAR FRACTIONS. 

To understand Vulgar Fractions, the learner must suppose an integer 
\^or the number 1) divided into a number of equal parts ; then any number 
of these parts being taken would make a fraction, which would be re- 
presented by two numbers placed one directly over the other with a short 
line between them thus, | two thirds, } three fifths, } seven eighths, ^c. 

Esch of these figures have a different name and a different signification. 

yThe figure below the line is called the denominator, and shews into how 

many parts an integer, or one individual of any thing is divided — the figure 

above the line is called the numerator, and shews how many of those parts 

are signified by the fraction. 

For illustration, suppose a silver plate to be divided into nine equal parts. 
Now one or more of these parts make a fraction which will be represented 
by the figure 9 for a denominator placed underneath a short line shewing ihe 
plate to be divided into nine equal parts ; and supposing two of those parts 
to be taken for the fraction, then the figure 2 must be placed directly above 
the 9 and over the line (f ) for a numerator, shewing that two of those parts 
are signified by the fraction, or two ninths of the plate. Now let 5 parts of 
this plate, which is divided into 9 parts be given to John, his fraction would 
be f Jive ninths ; let 3 other parts be given to Harry, his fraction would be 
J three ninths ; there would then be one part of the plate remaining still 
(5 and 3 are &) and this fraction would be expressed thus ^ one ninth. 

In this way all vulgar fractions are written ; the denominator or number 
below the line, shewing into how many parts any thing is divided, and the 
numerator, or number above the line, shewing how many of those parts 
are taken or signified by the fraction. 

To ascertain whether the learner understands what has now been taught 
him o( fractions, let us again suppose a dollar to be cut into 13 equal 
parts ; — let 2 of those parts be given to A ; 4 to £ ; and 7 to C. 

£ A's fraction — 

Required of the learner that he should write < B's fraction — 

( C's fraction — 

It 13 from ^division only that fractions arise in Arithmetical operations : 
the remainder after division is a portion of the Dividend undivided ; and is 
always the numerator to a fraction of which the Divisor is the Denominator. 
The quotient is so many integers. 

The Arithmetic of Vulgar Fractions is tedious and even intricate to be- 
ginner:*.. Besides they are not of necessary use. We shall not therefore 
enter mto any further consideration of them here. This difficulty arises 
chiefly from the varietv of denoiiunatcrs , for when numbers are divided 
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into different kinds, or parts, they cannot be easily compared. This con* 
sideration gaye rise to the intrentidn bf 

BECfMAL PBACTIONS. 

Decimal Fractions are aliie exjiressidns of pbrts of an iatefger ; or ase in 
hit fS&tBigil^g^e^^zhmi€ ct aay thing, wha^ver it may be which is 

In decimals an integer, or the number one, as Ifoot, 1 doUar/1 year* &c. 
18 conceived to be divided into tmi eqnal parts, {iti vulgar fractions, an inte- 

fer moj/be divided into any number of parti) and each of these parts is sub- 
ivided into ten lesse(r parts, and so oh. In this way the detibminfatbr lo a 
decimal fraction in HI cases, will be either 10, r00,*1^60, or nnity (I) 
Mth k tkiHsAeT dicyfH&n annexed ; and this nnmber of cyphers will always 
1>6 «q«lA to Ote *lnin^r <ii ^tuc^n in the nume^toc Thus, f^ f£^ ^^ 
ure B^Miml Fyadtidhi, ^ Mlich the cyphers in the denoicteator of each are 
equal to the nnmber df fffaCes in its own numerator* 

** As the denoiiiidatdr of a decimal fraction is alf^ys 10, 100, 1000, &c. 
*^ the'di^^ttllMatOirs iie^d net he expressed.; for the niikAemtor only may be 
** mkit to expi^s tbe trtre taltfe ; for this purpose it is only required to 
** write &e numerator %i^ apdint (,) before it, caAd a Ji^araHrix, at the 
** left hand, to distinguish it from a whole number ; thus, ^-g is written ,6 ; 
** fft i«7 ; A% >«8»> &«•*' 

When integers and decitoi^ stre expressed togcfth^r in the same sum, 
that sum is called a mixed number ; thus, 25,63 is a mixed number ; 25, 
or all the figures to the left hand of the separatrix being integers, and ,63 
or all the figures to the right hand of the same point being decimals. 

The first figure on the right hand of the decitnied point signifies tenth 
parts ; the next, hundredth parts ; the next, thousandth''parts, and so on. 

,7 seven signifies seven tenth parts. 
,07 — seven hundredth parts. 

,27 — two tenth parts and seven hundredth parts ; or twenty seven 
hundredths. 
,357 — three tenth parts, five hundredth parts, and^ven thous- 
andth parts ; or 357 thousandths. 
5,7 — five, and seven tenth parts. 
5,007 — &Ye and seven thousandths. 
The vaTue of each figure firom unity, and the decrease ^ decimals tc^ 
ward the right hand may be seen in the fdllbwing 

TABLE. 

§ i § S S S^ , «:S^ s a i § I § 

iS'j^rZ JS Ji M 9 Qi a V S JS JB ^TS^T^ 

ox ox XO XO 

98765432 1,2 3456739 

' * ■ • 

Cyphers placed to the right hand of decimals do not alter flieir value.^* 

Placed at the left band they diminish their valge in a tenfold proportion 



70 



DECIMAL FRACtlONff. 



Sect. 1L 2: 



ADDITION OF DECIMALS. 

RULE. 

, ^M. Place the numbers whether mixed or pure decimab, imder each 
V other according to the value of their places.*' 

'* 2. Find their sum as in whole nnmberSy and point off so many places 
'* for decimals as are eqaal to the greatest number of decimal places in any 
^' of the given numbers." 

EXAMPLES. 

1.. What is the amount of 73,612 guineas, 436 guineas, 3,27 gumeas, 
^8632 ot a guinea, and 100,19 guineas when added together. 

The decimals are arranged from 



OPERATION. 

73,612 « 
436, 
3,27 
,8632 
100,19 

Am. 613,9302 gvineat. 

2. 
345,601 
,3724 
63,1 
672,313 
7,6462 



the separatrix towards the right 
hand, and the whole numbers from 
the same point towards the lefit hand. 
The greatest, number of decimal 
places in any of the numbers is four, 
consequently four figures^in the pro- 
duct must be pointed off for decimals. 

3. Required the sum of 37,821+ 
646,36+8,4+37,326. 

Arts. 629,896. 






4. What is the sum of three hun- 
dred twenty-nine and seven tenths ; 
thirty-seven and one hundred and 
sixty -two thousandths ; and sixteen 
hundredths, wheft added together ? 

Ans. 367,022. 



6. Add six hundred and five thou- 
sandths, and four tltej^^M&^pd y- 
three hundredths ? fn^^^S^^^ 
. Sum 4600,035. 



3^^' 



Note. — ^When the numerator has not so many places as the denominator 
has cyphers, prefix so many cyphers at the left hand as will make up the 

defect ; so j-^^ is written thus, ,005, &c. 
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' SUBTRACTION OF DECIMAIS. 

RULE. 

" Place tbe numberd according to their value ; then subtract as in v?hole 
numbers, and point ofif the decimals as in Addition." 

EXAMPLES. 

1. From 716,325 take 81,6201. 2. From 119,1384 tale 95,91. 

OPERATION. Rem* 23^2284. 

From 716,325 
Take 81,6201 



634^7049 



< 3. What is'tbcf^ctference between .4» From 67, take ,92. 

t87 and 3,1 15 ? \ Am. 283,885. , jRetn. 66, 08. 



AH the operatif)n8 in Decimal Fractions are eictremely eaift ; the onl^ 
liability to error will be in placing the numbers and pointing en the deci- 
mals ; and here care will always be security against mistakes. 

• MULTtFUCATlON OF DECIMALS. 

RULE. 

'* 1. Whether they are mixed numbers or pure decimals, place the fac- 
tors, an(d multiply them as in whole numbers." 

'* 2. Point off so many figures from the product as therie are decimal 
places in both the facers ; and if there be not so many decimal places 
in the product, supply the defect by prefixing cyphers." 

EXAMPLES. 

1. Multiply ,0261 by ,0035. In this example, the decimals in the 

oPBRATioir. two factors taken together are eight; 

,0261 the product falls short oi this number 

,0035 by four figures, consequently, four 

•*— — cyphers are prefixed to the left hand 

1305 -. of the product. 

783 



,00009135 Prorfttcr. 



72 



bECIttAL FRACTIONS. 



Sect. If. t 



2. UiMplj 91,112 hy tSid. 
Prodnet, 2071,316. 

« 

d 1,7 t 
6 6,9 



d. MoUipW 26,238 bj 12,17 
Proiua, 907^14646. 



4. IfbUSiMf ,«fb^,M. 



fc Mb M^jV ffi Ij »7& 
Pnnkttif 19|2* 



DIPtSK)N OF DECIMALS. 

RULE. 

« " I. 1Wi# plaees df deeitofti pdrts in tfie difisor and quotient cdiihted 
tdg^tHer rfiust b« always equal to those in tiie dt? idend^ therefore divide is 
in whole numben, and fboiii the right hand of the qnotieat, point off so 
many places for decimals, as the decimal places in the dividend exceed 
those in the divisor. |^ 

** 2. If the places of the quotient be not so many asj^ rule requires, 
supply the defect by prefixing cyphers to the left hand. 

*' 3. If at any time there be a remainder, or the decimal places in the 
divisor be more Uian those ih the dividend, cvphefs may be annexed to the 
dividend or to the remainder, and the qtioti^t carried on to any degree of 
exactness." 



Divide 2,736 by 61,2. 

OPERATION. 

81,2)2,736(,0634-f 
2,660 



•^o* 



1760 
1636 

2140 
2048 



EXAMPLES. 



In this exainple ther^ are^lo^ cbctlna^ 
m the dividend (counting the> two cy- 
phers which wete added to the remain- 
der of the dividend after the first division) 
that the decimals in the divisor and quo* 
tient counted together may equal that 
number, a cypher is prefixed to the left 
hand of the iraotient. 



■mmMi 



92 



/ 



■ •■^ I. in Aw ■ t ..— - 



J 



Sfcdt. n. i. 



DECIMAL FRACTIONSv 



75 



i«« 



^•afe< 



In the division of deciinais it is jwoper to add cyphers so long as there 
continues to be a remainder, this however is not practised, nor is it neces- 
sary ; four or five decimals being sufficiently accurate for most calculations. 

2. Divide 3166,293 by 26,17, 
QjuoHeni, 1263+ 



NoTB. the smratrix b omitted ia 
tte answets to me example on thii 
pA to eierciae the SdhOur in placing 
rtfbcording to rale; to diis the In- 
rarnctor should be paiticalaiiy atten* 
live. 



4. Divide 17^94ft by ,376* 
Quotient, 463861+ 



# 



3. Divide 6737 t^ 13^^ 
QuottttU^ 431363+ , 



S. Divide 2 by 63,1 
Quoltent, 037+ 



6. Divide ,012 by ,006. 
ieat, 24. 



»• I 
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REDUCTION' OF DECIMALS. 
CASE 1. 

TO REDUCE VULGAR FRACTIONS TO DECIMALS. 

' RULE. 
AiTNCx a cypher to the numerator and divide it hy the denominator, an* 
nexing a cypher continually to the remainder^ The quotient will he th« 
decimal required. ik 

^EXAMPLES. 

1. Reduce f to a decimal. 2. Reduce 4 to a decimal 

OPERATION. OPERATIOir. 

6)3,0(,6 Ann The numerator in these 7)l,0(,1428+j9fit. 

3 operations is considered as 7 

an integer, ai4l always re- — — 

quires the decimal point to 30 

^ he placed immediately af- 28 

ier it, the cyphers annexed occupy the places ■■■ ■ . 

of decimals, the quotient must be pointed off 20 

according to the rule in division. 14 

60 
66 



\ 



3. Reduce ^, |;, and j to decimals. Answert, ,25 ,5* >75^ 



h 



4. Reduce ^»^^> and ^fn ^^ d«cimal|. Ans. ,1923+9026 ,00797+ 



CASE 2. 

To reduce numbers of d^erent denominations, as of Money ^ Weight anA 

Measure to their decimal values. 

RULE. 

"I. Write the given numbers perpendicularly under each other for 
" dividon*!^, proceeding orderly from the least to the greatest. 



Sect. II. 2. DECKJAL FRACTIONS. iS^'.- 

" II. Opposite to each diTidead on the kft hand, place sach a number 
*' for a diTisor as wiU bring- it to the neKt superior denomination and dnw 
" a line perpendicularly between them. 

■' 111. Eegin nith the highest aod write the quotient of ew^h division, as 
" decimal parts on the right hand of the dividend next below it, and so on, 
" till they are all used, and the last quotient will he the deomal sought." 



4 I 3, ged far the cp- 

12 6,75 8. I then sup- 

SO I 10.5625 ■ to the 3(3,00) 

lent is 7S, which 

,538185 Jiw. !St line, and the 

■ntn tliua produced (6,75) 1 di __, _ _, ^ ^ .... .,..tient, (56S!6) at 

the ribband of the 10; lastly, I divide by 20 and the quotient (,52812a) 
is the decioial required. 



2. Reduce ISt. B^d. to the deci< 3. Reduce i^pwts. ligrt. to the 
n»t of a pound. Mi. ,6T29-(- decimal of an oun::e. Ahs. ,6S9I. 



CASE 3 
To^nd the vahe of any given decimal in the ttrmi of an integer. 
RULE. 
lUoitiply the decimal by that number which it takes of the next less de- 
nomination to make one of that denomination in which the decimal is given, 
and cut off so many figures for a remainder to the right hand of the ijuo- 
Uent, ^i there are places in the given decimal. Proceed in the same man- 
ner with the remainder, and continue to do so through all the parts of (he 
integer, and the several ilenominalions standing on the left hsmd make the 



f^gj'-'^ DECIMAL FRACTIONS. Sbct- 11.2. 

'ij%' EXAMPLES. 

:.V' I- What u the value of ,536126 of 

a pound ? 

orcitATioH. This question is the first elEain{4B 

» ,686125 ID the preceding case inverted, bf 

2 which it will t>e seen that queiftiODi 

in these two casG$ nay reciprocallj 

AiU prove each other. , 

The given decimal beiftf t)M dfcci- 
Dial of ft poand, atid sbiffings being 
Pmt the next less inferior deaomuiatioD, 

because 20 shilliogs make one pound, 
I multiply the decimal by 20, and cut- 
Farfl ting off ttom ,tlie right hand of the 

^iM. fO*. BJd. product a Dumt>er Of, figures, for a 

remainder equal to the iiirmher (>f 
figures in the given decimal, leaves 10 on the left hand which are shillings. 
I then multiply the remainder, which is the decimal of a shilling by IS, and 
cutting off as before, gives 6 on the left hand for pence ; lastly, I multiply 
(his last remainder, or decimal of a peony by 4, sad find it to be 3 brthings, 
without any remainder. It then appears that ,626125 of a pound is ja va- 
lue 10*. 6{rf. 

e. What is the value of ,73968 of 3. What is the value of .766 of i 
3 pound ? Au. Hi. did. pound Troy t 

dliu. Sot. 4pm. 7Jj»jTi. 



* ^ is the latt remainder, 660 reduced to its lowest terms. A fi-actjod 
it said to be reduced to its lowest terms, when there is no number whidi 
will divide both the numerator and denominator without a remainder. — 
Thus, set to the fraction its proper denominator -,VjV, then divide the nu- 
merator and the dei)oihinator by any number which will divide tbem both, 
u'ithoui a remaimler, continue to do so as long as any nnmbcr cas w fowd 
that will divide tlicm in that manner. 
4. 



Sect. II. 2, 



SUPPLEMENT TO FRACTIONS 



SUPPLEMENT TO FRACTIQNS. 



4 I 



QUESTIONS. 

--I. What are fractidns? 

£. W)Mi(iireiiil;«f^i^o.F ivihole^ijinbers? 
-- 3. What are mixed numbers ? 

— 4. Of bow many kinds are fractions ? 

- 6. How are Vulgar Fractions written ? . 

- 6. What is signified by the denominator of a fractioD X 

— 7. What is signified by the numerator ? 
8. How are Decimal Fractions written ? 

9.^ How do Decimals differ from Vulgar Fractions ? 
,10. How c^n it be a3<:ertained what the denominator to a Decimal Frac- 
> tio^ jpr if it be not expressed ? 

^11. How^ cyphers placed ^ the left hand of A Pecima] Fi's^ction afifect 

its Value ? - 

-42. How ar^ Decimaldl dlsting^shed frg(|i whole numbers ? 
13. In the (iddition of Decimals what is the rule for pc^intii^g ofi*? 
« 14. What is th^ rule of pointing off Decimals in Subtraption ? In MulU- 

plioation ? and in Division ? 
^ — \b. In what manner is the reduction of a Vulgar Fraction to a decimal 
performed ? 
16., How are numbers of different denominations, as pounds, shillings, 
pence, &c. reduced to their decimal values ? 

« 

17. Iftt be required to find the value of any given decimal in the terms 

of an integer, what is thq method of procedure ? 

f 
EXERCISES. 

1. What is the suqi otlBi ^i ^od In Case 1. Ex. 3d, under Reduc- 
of j when added together. 




OPERATION. 

79,6 
6,25 
•76 



86,50 Am. 



2. From 17 take }. 

OPERATION. 

76 



* •¥> 



16 jfid RBmamiUr* 



tion of decimal fractions, the Scholai* 
may notice that ^, ^ s^id } reduced 
to decimals are, ,25, ,6 and ,76. 
When numbers, therefore, for ope? 
rations in cither of the fundamental 
Rules, are incumbered with these 
fractions J, a, J, substitute for theni 



y7 






3. Multiply C8J bj 6J. 

OPI^IIATION 

6 8,2 5 
6,6 



3 4 12 5 
3 4 12 6 



SUPPLEMENT TO FRACTIONS. \ Sect. II. 2. 

their equivalent decimal fractioos, 

that is, for ^ ,26 for ^ ,6 for } ,76 

then proceed according to the rates 

already given for these respect^re 

■ 

operations in decimal fractions. 



3 7 6, 3 7 6 Product, 
4. Divide 26J by 2^. 

OPERATION. 

2,5)26,26(10;6 Quotient. 
25 



126 
126 



Many persons are perplexed by occurrences of a similar naton^ to Ib^,. 
examples above. Hence is seen in some measure the usefulness of frac* 
tions, particularly decimal fractions. The only thing necessary to rend^ 
any person adroit in these operations is to have riveted in lus mind thm 
rules for pointing as taught and explained in their proper places. They am 
not burthensome ; every scholar should have them perfectly committed* * 

6. If a pile of wood be 18 feet A cord of wood is 128 solid feet ; 
long, 11^ wide, and 7| high, how the proportions commonly assigned 
many cords does it contain ? are, 8 feet in length, 4 in breadth^. 

Ans. 12 cordsy 68/eef,* 432 inchei. and 4 in height. 

The contents of a load or pile ct 
wood of any dimensions may be fouQ4 
by multiplying the length by the 
breadth, and this product by the 
height ; or, by multiplying the 
length, breadth and height into each 
j^ other. The last product (divided by 

128 will shew the number of cords, 
the remainder, if any, will be so 
manysolid feet. 



* The 432 inches is the fraction, ,25 of a foot% valaod according to Cau 3y Redmstioa 
T)cciaaRl Fraetlous. f 



*-" 
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SUPPLEMENT TO FRACTIONS. 
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^mm 
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6. If a load of wood be 9 feet long, 7. What is the value of ,725 of a 
3} feet wide, and 4 feet high, how day ? Am. 17 hrs. 24 min. 

many square feet does it contain ? 

Ant. 126 feet^ whick are two/tit 
Afrt {^ a e9rd» 



8. ^What is the value of ,0625 of a 9. Reduce SCwL Oqn. 7/5. 8or. 
shilling ? dm. 3 farthings, to the decimal of a ton. 

Jln$. ,16334851+ 






10. Reduce 3 firthlngs to the deci< 1 1 Reduce ^ to a decimal firac< 
mal of a shilling^ Ans» fi6^5. tion. Arn^ 0125. 



O^ 60 FEDERAL MONEY. BwBT. II. .8, 

i 3. FEDERAL MONEY. 



*;^ 



Federal Money is the coin of the United Stalefl, estabbilied by Gon** 
gress, A. D. 1786. Of all coins this is the most simple, and the .openitioiit 
in it the most easy. 

The denominations are in a decimal praportton, as exhibited in the fol* 

lowing 

TABLE. 

10 Mills ) ( Cent, 

10 Cents f , ) Dime, 

10 Dimes ( ™^® ^® ) Dollar, marked t&tft, $ . 

10 Dollars ) ( Ea^e. 

The expression of any sum in Federal Money is simply the expression of 
a mixed number ip deciip^J fr^tions. A do)};^ is the PfUt jffou^ ; 4ol|^ 
therefore must acci^py the pfac^ ofunits^ the lefs denominations, i^ aiine,9» 
cents, aad ^lills, are decimal' parts of a dollar, and foxy be distinguished 
from dollars in the same way as any other decimals by a comma or separa- 
trix. All the figures to the left hand of dollars, or beyond units place are 
eagles. Thus, 17 eagles, 5 dollars, 3 dimes, '4 cents, and 6 mills are 
written— 

^ . ^;S ^ Of these, four are real coins, and one is imaginary, 
Is . ^ g § The real coins are the Eagle, a gold coin ; the Dol* 



S H -^ S 1 o ^^^ ^^ ^^^ Dime, silver coins ; and the Cent, a copper 
tT £ ^ :i r2 ^^^°* '^^^ ^^^^ ^ ^^^y imaginary, there being no piece 
^ C f^C^'^ . of money of that denomination. 

» ^ ^ o g* There are half eagles, half dollars, doable dimes, 
"bb '^ m i^ .^ half dimes, and half cents, real coins. 
W ? 6 g 3 

1 7 6,3 4 6 

These denominations, or different pieces of money, being in a tenfold 
proportion, consequently any sam in Federal Money does of itself exhibit 
the particular number of each different piece of money contaiped in it. 
Thus, 175,346 (seventeen eagles. Jive dollars, three dimes, four cerUs^ six mills^ 
contain 175346 mills, 17534 -J^ cents, 1753 -^ dimes, 175 f^^ doUs. 
17 VmtVo eagles. Therefore, eagles and dollars reckoned together, ex« 
press the number of dollars contained in the sum ; the same of dimes and 
cents ; and this indeed is the usual way of account, to reckon the whole 
sum in dollars, cents, and mills, thus : 



•9 



O 






Q C *^ 



$175 34 6 

The Addition, Subtraction, Multiplication and Division of Federal Money 
is performed in all respects as in Decimal* Fractions, to which |he Scholar 

is referred for the nsc of mlp'; in these oncrations. 



SccT. IL 3. ADDITION OF FEDERAL MONET. 



^:^v. 



81; 



OPERATION. 



ADDTHON, OF FEDERAL MONEY. 

1. Add 16 Eaglej ; ^ Eagles^ 7 Dollars. 5 Cents ; 2V Dollars, 6 Dimes, 
4 Cents, 3 Mills ; 75 Cents, 8 Mills, 40 Dollars, 9 Cents together. 

2. If I am indebted 59 dollars, 112 
dollars, 98 cents, 113 dolls. Idcts. 15 
dollars, 21 dollars, 50 cents, 200 do^ 
lars, 73 dollars, 35 dollars, 17 cents, 
75 dollars, 20 dollars, 40 dollars, 33 
cents and 16 dollars. What is the sum 
which I owe ? Jh$. {781 13. , 



Kl Q Q 

3 7, 

4 0, 



6 

4 
5 
9 



3 

8 



jS2 6 4, 5 4 1 



Or the sums majr be all reckoned 
in dollars, cents and mills, thus, 

• • • 

.^ ^ ^ 

{160 
37 06 
26 64 3 
75 8 
40 09 



{264 54 1 

Accountants geoeralhr emit the comma, and ^stingiiisli 
oy setting them apart fiom tfas dollars. 



SUBTRACTtON OF FEDERAL JI/ONEY. 

I. From {863, 17 take {69, 82. 2. Fjrom {681 take {57,63, 

oPSRATioif. RmaindMr, $6Wjyi» 

8 6 3, 1 7 
6 9, 8 2 



JRcfnattwbr, 7 9 3, 3 S 



82 



MULTIPLICATION OF FEDERAL MONEY Sect. II. ». 



JVULTIPUCATIOff OF FEDERAL MONEY. 
1. If floor be ^10,26 per barrel,- what will 27 barrek cost ? 

OPERATION. 

1 0, 2 5 



2 7 



,717^ 
2 6 



^2 7 6, 7 5 Am. 

2. Multiply jj76,36 by ^37,4^. 
Product, ^2860,0710. 



Point off the decimals in the pro- 
duct according to the rale in Multi- 
plication of decimals ; if at aij time 
there shall be more than three de- 
cimal figures, all beyond mills orthe 
third place, will be decimal parts of 
a mill. 

3. Multiply $24 filb by {13,63. 
Product, {336,320/^9 . 



DinSIOJi OF FEDERAL MONEY. 
1 . If ;7i'8 bushels of wheat cost {2961, how much is it per btishel ? 

OPERATION. 



Bushels. J^olls. D. d. c. m. 
2728)2.961(1, 8 B Ans. 
27:.^8 

2B309 
21824 



i476(9l 
i3640 

1120 

2. Iiiyide^3756 equally amoDj.^ 
13 men; what will each man re- 
ceive ? ^ns. {288,923. 



When the dividend consists of 
dollars only, if there be a remain^ 
der after division, cyphers must 
be annexed as in division of deci- 
mals. 



3. Divide {16,76 by 27. 
QuotitrU, 62 cenU 



Sect. II. 3. SUPPLEMENT TO FEDERAL MONEY. 

SUPPLEMENT TO FEDERAL MONET, 



-^v 






QUESTIONS. 



K, W&at is Federal Monet ? When was its estaMishment, ood by i^hax 

authority ? 
S. What ace the deD<HBinatians ia Federal Money ? 

3. Which is the Unit Money ? 

4. How are dollars distinguished from dimes, cents, and milk ? 

5. What places do the different denominations occupy, firom the decimal 

point? 

6. How is the addition of Federal Money performed ? Subtraction ! 

Multiplication? Division? 

EXERCISES. 



1. A man dies, leaving an estate 
of }7 1600, there are demands against 
the estate of ^39876 ,74 ; the residue 
is to be divided between 7 sons ; 
what wiU each one receive ? 

An$. j{4531 B9cU. 



2. A man sells 1225 bushels of 
wheat at $1,33 per bushel, and re» 
ceives j{93,76 for transportation; 
what does he receive in the whole ? 

Am. $1723,01. 



S. What will 3 hogsheads of sugar 
cost, each weighing SCwU 2qr8. lib. 
at ihcts, ImilU per lb. 1 

Ans. $199,899. 



4. Divide seven thousand six dol- 
lars, one cent and three mills, by 
five hundred seventy six dollars, 
thirty four cents and two mills. 

Jkis, gl2,165 



•^ 
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EXCHANGE. SfecT. \h 4« 

> 4. EXCHANGE. 



EzcHANoc is the giving of the hills, money, weight, or measure of one 
place or cooDtrjr, for the like value in the hiUs, money, weight or measure 
of another place or country. 

Note 1. The Currencies in the New England States, and in Viivfaiia, are the iam4 
and will be all comprehended under the term JV. E. numnttf; ihfo&t of New-York, Nortli 
\*an>rma and Ohio, are the same, and will be compiehended under the lerm JV. Ywk 
Cumnctf : those of N. Jersey, Fennsylvanta, Delaware and Maryland) are the same, anil 
will ail be comprehended under the term Pewn, Cumnejf. 

Note 2. It will be sufficient perhaps in most cases, that the pnpil be required to woilr 
this rule in the currency of that State only to which he belongs. 

CASE 1. 

To change New-England^ ^c. and Jiew^Yark^ ^e, CumncU$ to Federal Momy* 

RULE. 
Set down the pounds, and to the right hand write half the greatest eyei> 
number of the giren shillings : then consider how many &rthings there arc 
contained in the given pence and farthings, aihd if the sum exceed 12, in- 
crease it by 1, or if it exceed 36, increase it hy 2, which sum set down in 
the right hand of half the greatest eren number of shillings before writtes* 
remembering to increase the second ptace, or t^e place next to shillingcp 
by ^, if the shillings be an odd number ; to the whole eim thus produced^ 
annex a cypher, auod divide the sum by 3, if 4t be,JVl England currency, 
and by 4 if it be New-York; cut off the three right hand figures in the 
quotient, which will be cents and mills ; the rest wiU be dollars. 

EXAMPLES. 
1. Change £47 7s. lO^d. to dollars, cents and mills. 

OPGRATION. 

g^j3 JO In this example to the right hand of pounds 

.J^ g (47) I write 3, half the greatest even number 

'[g T3 -S of the given sbilling8(7) ; the farthings in ^O^d. 

«f § ^ (^^) increased by 2 (45) because exceeding 

^ S^ 36 and the second place increased by 5 be- 

jg I o cause the shillings were an odd number, make 

S ^ ^ ^ 95, which suih written to the right hand of the 

§ -^ ns g 3, a cypher annexed, and the sum divided by 3 

« S i^ S c gives the answer 157 dollars^ 98 cents, and 3 mills 

"I « la u § for A*. England currency; the same sum (473950) 

i ^ S J S <*ivided by 4; gives 118 dollars^ 48 cents, 7 mills 

^ C Qj a^-g^ for N. York currency. 



Divide by3)4 7 3 9 ii 

Dolls. 1 5 7,9 8 3 

ff there be no shiUms[8, or otrf;/ 1 shilling in the eiven mm, so there be no even nuniberf 
write a cipher in place of half Qas even number of shillings, then proceed with the pence 
and f^^ings as in other cases. 

IfpiHiHd^ only art ^iven to be ckanf:exly annex a cypher and divide as before, the qnotient 
will be dollars, tf there be a remainder, annex 3 more cyphers and divide, the quotient 
H'ill \)Q. p««t8 and luiUs. 

ff pouniff mid an even number of ffiflfingt only be given, to the pounds annex half th« 
even numlict* of bUtliiiigs, divide as before* and the quotient will be dollar* 

A littlu \ir,\ci\zu <nii! maks tbcsc opcraliotis extremely easy. 



1 



^ECT. H. 4. 



EXCHANGE. 






2. In £763 N. E. t^d JSr. K cur- 3. In £17 U. e^d. how many, 

^encies, how many dollars, cents, and dollars, cents and mills ? 

^lls ? Ms. $56 92 3. JV. E. eur. 

Am. J2643 33^5. 3m. JV. E. cur. 42 69 2. JV. F. — 

1907 60 JV. F. — 



4. In £109 3s. Bd. how many 
dollars and cents ? 

Ms. ^363,94 A*. E. cur. 
272,96 JV.F. — 



5. In £86 6s. 5\d. how many 
dollars, cents and mills ? 

Ans. ^267,740 A*. E. cur. 
216,806 A". Y. — 



6. Exchange £1 It. 10|cl. to 
Federal Money. 

Jbis. $3fi46 A*. E. cur. 
2,786 A'.F.— 



7. Exchange £10 ijd. to Fede* 
ral Money. 

Ans. ^33,396 A". E. cur. 
26,047 A". F. — 



8. Exchange £103 to Federal 9. Exchange 2|c{. to Fedej^i 

Money. Money* 

Jbu. 4343^33 A*. E. cur. Ans. 3cts. 6m. A*. E. cur 

267,60 a; F -. 2— 7— a: Y. — 



CASE 2. 

To Exchange Federal Money to New-England and ffew-York Currencies. 

RULE. 

If there he no mills in the given sum, reduce it to mills hy annexing cy- 
phers; multiply the given sum hy 3, if it he required to change it to X. £. 
currency ; hut if to the currency of N. York, hy 4 ; cut off the four nght 
hand 6gures, which will he decimals of a pound, the left hand figures wiA' 
be the pounds. To find the value of the decinmls, double the first fig^ure 
for shilliop, and if the figure in the second place be 6, add another shilling, 
then call the figures in the second and third places, after deducting the 6 
in the second place, so many farthings, abating 1 when they are above 
and 9, when thev are above 36. 






!*r?"8» 



EXCHANGE. 
EXAMPLES. 



S£CT. n. 4 



1. Change 255 dollars, 40 cents^ 6 mills, to pounds, ahillingi, pience zsA 
farthings. 



OPERATION. 

2 6 5 4 6 
3 



0PER4TI0Nh 

2 6 5 4 6 
4 



7 6|6 2 1 6 1 2|1 6 2 4 



Ans^ £76 125. bdi, 



Having multiplied and cat 
off the four right hand fig- 
ures as the rule directs, to 
find the value of the figures 
cut off, I double the 'first 
figure (6) JV. £ cur. which 
gives 12 for shillings; the 



£102 3*. 3d. 
*/V. F. ctir. 
figures in the second and third places (21) abating 1 for being over twelve 
(20) are to be considered so many farthings, which reducedto pence are 5. 

The 39, Sd. JV. F. cur. are obtained afler the same manner. The dou- 
ble of the first figure cutofi' (1) is 2, and because the figure in the second 
place (6) is more than 5, 1 add another shilling, making Ss. then the figures 
in the second and third places (62) after deducting the 5 for 1 shilUng from 
the 6, are 12, which reduced to pence are 3. 

The G and the 4 in the fourth places, being something less than one far- 
<hing, are lost, not being reckoned. 

]f there be neidier cents nor millsy that is, if the given sum be dollars^ mnl 
tiply by 3 and cut off one figfure only. 

2. In 1^392,75 how many pounds, 3. In ^39,635 how many pounds* 

ffhillmgs, pence and farthings ? shillings, pence, &c. ? 

Ans. £117 16«. 6d. ^. E. cur. Ans. £11 17*. 9\d. JV. E. cvr. 

157 2 ^'. F. — 15 17 1 JV. F. cur. 



4. Exchange 134 dollars 65 cents 
to pounds, shillings, pence and fiir 
things. 

Ans. £40 Is. lO^d. JV. E. cut. 
53 17 2^ A". F. cur. 



5. Exchange €84 dollars to pounds 
and shillings. 

Ans. £205 4s. M £. cur. 
273 12 If. F. cwr. 



6. Exchange 71 cents to shillings, 
f^pce, &c. 

Jtm. 4s. 3d. JV*. E. cut, 
5 ^ N, Y. rur. 



7. Exchange \3cts. ^m. to pence 
snd fiirthings. 

Ans. 9|rf. N. E. cur. 
13rf. N. Y. cur. '- 
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CASE 3. 

To cJumge J\te7»^erseyy Pennsylvama^ Delaware and Maryland Currency to 

Federal Monty, 

RULE. 

Reduce the given sum ta pence, annex a cypher, divide these pence \rf 
9, and add the quotient to the pence ; from the sum point off three figures, 
which will be cents and mills ; those to the left hand will be dollars. 

If there are farthings in the given sum, in place of the cypher annex 2 for 
I farthing ; 5 for 2 ^things ; 7 for 3 farthings, and proceed as before. 

If the given mm he pounds only^ multiply by 8, annex 3 cyphers to the 
product^ and divide by 3 ;- the quotient will he the answer, pointing off the 
three right hand figures for cents and mills. 

EXAMPLES. 
1 Change £17 U. Q\d, to Federal Money. 

20 I first reduce the given sum to pence, to 

' which (4098) I annex the figure 5 for 

341 the \d, and divide by 9 ; the quotient add- 

12 ed to the pence and the three right hand 

figures pointed off give the answer, 45 



• 



9)40985 dollars, 53 cents and 8 mills. 

4553* 



An$. 45,538 

* This quotient fieure (3) might with propriety have been nut down 4, (he 9*s ih 36 
coming wo near nroducing it, and it would have been nearer the troe valtle ; the mills In 
the answer would then have been d in place of 8. 

2. In £109 Zs. U. how many dol- 3. Orange £736 to Federal Money^ 
lars, Gf^ts and mills ? Anz. {1962,^6^. 

J3n*. ^291,155. 



4. In £86 65. (j\d, how manj 6. Change 6}rf. to Federal Money 
dollars, cents and mills ? fins, lets, 4 mills.^ 

Jim, ^230,191. 



t 



.../ 



38 EXCHANGE. Seer. U. 4. 

CASE 4. 

To duttig$ Federal Maiuy to New^Jeneyj Ptnnn^vaniaf Delaware aad Mary- 
land Currency, 

RULE. 
If there be no mills in the giyen sum, reduce it to mills by annexing cj- 
phers, subtract one tenth of itself, the remainder, except the rigtit hand 
figare, will be pence, which must be reduced to pounds ; to find the Talse 
of the right hand figure, if it be 2, reckon 1 frrthing ; if 6, reckon it 2 fiir- 
Jiings { if 7, reckon it 3 fiirthings. 

NoTX^-^uMractiag the tenth of the given warn from itself may be done in this man* 
ner :-^Siippose the snm 6432. Write the given sum under Itself, removinx 
6 4 5 2 the figures one pUce towards the right Iwid and dropping (he right bana 
6 4 6 figure ; subtract and the remamder wul be the sum required. 

6 8 7 i 

EXMiPLES. 
1. Change ^45,538 to pounds, shillings, pence and farthings. 

OPERATION. This is the first example in the former Case 

46,538 inverted. Having subtracted one tenth of the 

4,553 given, sum from itself in the manner directed in 

■ the note above, the right hand figure in the re- 

12)4098j6 ' mainder (5) being to be reckoned 2 fiirthings, I 

set it down in the answer |c2. — ^the other figures 

2|0)34|l of the remainder (4098) being pence, I divide 

An^. £17 U0 6^. by 12, in doing which there is a remainder of 6, 

which are pence ; these I also set down in the 
answer. The shillings (341) divided by 20, cutting off one figure fi-om 
the divisor and one from the dividend as is usosdly practised in reducing 
shillings to p <^'nids, give £17, and the 1 cut off from the div^Mend is 1 
shilling, which completes the answer* 



1. fhange J 135 to podnds, kc. 8. Change ^287,74 to pounds 

Ans. £50 12*. 6d. Ane. £107 18*. 0^. 



I lecT. II. 4, iXCHANGE. 99 

' To ehomge the ffew^Engtand to the J^ew^York curretusy ; add one third. 

To change the Nem-York to the Neao-Ei^land currmcy; subtract one 
/borth. 

To change ^ M'eW'Engfand to the Pennaylvaniacurrency ; add one fourth. 
. To change the Pefmsylvaiiia to the New-England currency ; ||abtract one 
irab. 

To change the New-York to the Pennsylvania currency ; subtract one six* 
teenth. 

To change the Pennsylvania to (he New-York currency f add one fifteeotfa. 



SUPPLEMENT TO EXCHANGE 

QUESTIONS. 

1. What i$ Exchange ? 

8. fleirdo you change N. England S« How do you change Pennsyl-> 

and Virginia currencies to Fed- vania« &c. currency to Fede* 

eral Money ?— ^New-York cur- ral Money ? 
rency ? — and wherein consists 
the difference? 

3. If pounds only are given to be d. If there are farthings in the 
c^pnged, how do you proceed ? given sum, how do you proceed ? 

4. When there are no shillings, 4. If the given sum be pounds 
or only one in the given sum, only, how do you proceed ? 
how do you proceed ? 

5. How do you changte Federal 5. How do you change Federal 
Honey to N.England currency? Money to Pennsylvania, &c. 
N. York currency ? — ^Wherein currency ? 

consists the difference ? 

6. How do you change New-England to New- York currency ? — ^New 
York to New-England? — New-Eogland to Pennsylvania? — Pennsylvania 
to New-England ? — ^New-York to Pennsylvania ? — ^Pennsylvania to New- 
York currency ? 

M 






•^mm^m-^x.. 



do EXCHANGE. Sect. II. 4. 

EXERCISES. 

1. In £36 U. 6^d. N.Eng. cnr. or £48 2$. 0|d. N. York oar. or £45 
is. lid. Peon. cur. how many dollars, cents and mills ? 
Ans. J 120^267 N. E. c«f.— $120,255 N. Y. c«n— $120, 255 Penn. cur. 

Note. — In making the exchange from one currency into another there will frequently 
be the loss of some fractions of a farthing ; for this reason when the exchange b again 
made into Federal Money, there will be the diSerence of some mills in the amwen 
obtained. 

^ 2. Change £180 129. N. £. cur. to N. Y. cur. P^nn. cur. and to Federsd 
JMoney. 

Ans. £240 16s. N. Y. cwr.— £225 155. Pemi. c«r.— $602 F. Money. 

3. Change $150,25 to N. England, N. York, or Penn. cur. accordkiglj 
as the pupil may l\air,e been instructed in one or the other; or aU of 
these rules. 

Ans. £45 I*. 6 J. S. E. cwr.— £60 25. N. Y. ctir.— £66 65. lOJd. Penn. cur . 

4. Let the pupil be required to change the smos in New- York and in 
Pennsylvania currency in the above answer, to New-England currency ; 
the same in New-England and m New- York to Pennsylvania currency ; 
and the same in New-England and Pennsylvania to New- York currency; 
the answers of which will reciprocally prove each other. 

6. Change $345,625 to N. Eng. or N. York, or Penn. currency. 
Ans. £103 135. 8frf. N. E. Cttr.--.£138 6». N. Y. car.— £12d 12*. SJcT 
Venn.' currency, 

6. Change 75 cents into N. E. or N. Y. or Penn. cur. 

Ans. 4s. 6d. N. E. ciir.— 65. N. Y. cun. — 55. 7Jd. P^fi. cur. 

7. Change £45 I5. Gd. N. E. cur. or £gO 2|» N. Y. cur. or £56 65-. lO^d 
Penn. cur. to Federal Money. ' Ant. $150,25. 

8. Change 45. Gd. N. E. cur. or 65. N. Y. cur. or 5s. 7^. Penn. cur- 
rency to Federal Money. Ans. 75 cents. 

9. Change £46 IO5. 6ic2. considered in either currency to Federal Money. 

Ans. $155,09 N. E. cur.— $1 16,317 N. Y. cwr.— $124,072 Penn. cuk 

10. Change $167 to N. E. or N. Y. or Penn. currency. 

Ans. £50 25. N. E. cur. — £66 I65. N. Y. cur.— £62 125. 6rf. Penn.,cttr. 

H. Lei the pupil be required to change the sums in New- York and 
Pennsylvania currency, in the above ans%ver, to New-England currency, 
&c. as in the 4th exercise above. 

12. Change G^d. to Federal Money. 

Ans. 9 ccn^5 N. E. cur. — 6 cents 7 mills N. Y. cur. — 7 cents 2 mills Penn. 

currency. 

13. Change £263 to Federal Money. 
Ats. $876,666 N. E. r«r.— g667,50 N. Y. cwr.— g70J,333 Penn » Car 

•A- 
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TABLE 

FOR BEDUCING NEW-ENGLAND CURRENCY TO FEDERAL MONET. 







shill. 


shill. 


shill. 


shill. 


shill. 







1 


2 


3 


4 


5 


Pence* 


CU.M. 


Cu. M. 


Cts, M. 


Cts, M. 


Cts. M 


Cts. M. 







16 7 


33 3 


60 


66 7 


83 3 


1 


1 4 


18 1 


34 7 


51 4 


68 1 


84 7 


2 


2 8 


19 5 


36 1 


52 8 


69 5 


86 1 


3 


4 2 


20 9 


37 6 


54 2 


70 9 


87 6 


4 


5 6 


22 3 


38 9 


55 6 


72 3 


.88 9 


5 


7 


23 7 


40 3 


57 


73 7 


90 3 


6 


8 3 


25 


41 6 


68 3 


76 


91 6 


7 


9 7 


26 4 


43 


59 7 


76 4 


93 


8 


11 1 


27 8 


44 4 


61 1 


77 8 


94 4 


9 


12 5 


29 2 


45 8 


62 5 


79 2 


95 8 


10 


13 9 


30 6 


47 2 


63 9 


80 6 


97 2 


11 


15 3 


32 


48 6 


65 3 


82 


98 6 



TABLE 

FOR REDUCtNO IfEW-YORK CURRENCY TO FEDERAL WOfnSt. 





• 


shill. 


shill. 


shill. 


shill. 


shill. 







1 


2 


3 


4 


5 


Pence. 


Cts. M. 


Cis. M. 


Qs. M. 


Cts. M. 


Cis. M. 


Cts. M. 







12 5 


25 


37 5 


50 


62 6 


1 


1 


13 5 


26 


38 5 


h\ 


63 6 


2 


2 1 


14 6 


27 1 


39 6 


52 1 


64 6 


' 3 


3 1 


i5 6 


28 1 


40 6 


53. 1 


66 ^ 


4 


4 2 


16 7 


29 2 


41 7 


64 2 


66 7 


6 


5 2 


.17 7 


30 2 


42 7 


55 2 


67 7 


6 


6 2 


18 7 


31 2 


43 7 


56 2 


68 7 


7 


7 2 


19 7 


32 2 


44 7 


57 2 


69 7 


8 


8 3 


20 8 


33 3 


45 8 


58 3 


70 8 


9 


9 3 


21 8 


34 3 


46 8 


59 3 


71 8 


IQ 


10 5 

11 5 


23 


35 5 


48 


60 5 


73 


.'' 


24 


36 6 


49 


61 5 


74 



To find by these Tables the Cents aod Mills in any sum of shillings and 
^Ticc under one dollar, look the shillings at top, and the pence in the lefl 
hand column ; then under the former, and on a line with the latter, will be 
ibuiuL the cents and mills sought. 
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TABLP 

FOR BBDUCING THE CURRENaES OF THE SEmPUL VffOES STATES TO 

FEDESIAL MONEY. 



Farthhigt 






2 




3 




4 




6 
6 

7 




8 


' 


9 




10 




L H 




r * 




2 




3 




4 




5 




c 




7 


€/3 


8 

9 

10 

11 

12 




13 

it 




15 




16 




17 




18 




19 



N. Hamp. 




N. Jersey, 




Mass. New- York 


Fennsy1va*a 


S. Carolina, 


Rh. Island. and 


Delaware, 


and 


CoDD. and N. Carolina, 


and 


Georgia. 


Virg^inia. 




Maryland. 




D. cts, m. JJ. ct$, m. 


2>, cti. m. 


D, cU> m. 


f 3 


. 3 


, 3 


, 4 


,7 


. 5 


, 6 


, 9 


, 10 


. 8 


, 8 


, 14 


, 14 


. 10 


, 11 


. 18 


, 28 


, 21 . 


, 22 


, 36 


, 42 


. 31 


, 33 


, 54 


, 56 , 


.42 


, 44 


> 71 


, 69 , 


► 52 


, 56 


, 89 


• 83 


. 62 


, 67 


,107 


,'97 


• 73 


, 78 


,125 


,111 


, 82 


, B9 


,143 


,125 , 


94 


,100 


,161 


,139 , 


,104 


,111 


,179 


,153 , 


J 14 


,122 


,196 


,167 , 


.125 


,133 


,214 


,333 , 


,250 


,267 


,429 


,600 , 


,375 


,400 


,643 


,666 , 


,500 


,533 


,867 


,833 


,625 


,667 


1,071 


1,000 , 


,750 


,800 


1,286 


1,167 


,875 


,933 


1,500 


1,333 1. 


,000 


1,067 


1,714 


- 1,500 1, 


,125 


1,200 


1,929 


1,667 1 


,260 


1,333 


2,143 


1,833 1 


,375 


1,467 


2,357 


2,000 1 


,500 


1,600 


2,571 


2,167 I 


,625 


1 ,733 


2,785 


' 2,333 1. 


,750 


1,867 


3,000 


2,500 1. 


,875 


2,000 


3,214 


2,667 2, 


,000 


2,133 


3,428 


2,833 2, 


.125 


2,267 


3,643 


3,000 2, 


.260 


2,400 


3,867 


3.167 2, 


,375 


2,533 


4,071 
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TABLE 

FOR BEDUCfNG THE CURRENCIES, tc. CONTINUED. 





New-Hamp. 


New-York, 


New-Jersey, 


S. Carolina, 


1 

1 

• 


kc. kc* 


&c. 


&c. 


&c. 


£. 


D. €. m. 


D. c. m. 


D. c, m. 


D. c. fit. 


1 


3,333 


2,5 


2,666 


4,286 


2 


6,667 


5,0 


5,333 


8,571 


3 


10,000 


7,5 


8,000 


12,867 


4 


13,333 


10,0 


10^667 


17,143 


5 


16,667 


12,5 


13,333 


21,429 


6 


20,000 


16,0 


•16,000 


25,714 


7 


43,333 


17,5 


18,667 


30,000 


8 


26,667 


20,0 


21,333 


34,286 


9 


30,000 


22,5 


24,000 


38,571 


10 


33,333 


J25,0 


26,667 


42,857 


SO 


66,667 


50,0 


53,333 


86,714 


30 


100,000 


76,0 


80,000 


128,671 


40 


133,333 


100,0 


106,667 


171,429 


50 


166,667 


126,0 


133,333 


214,286 


60 


200,000 


160, 


160,000 


267,143 


70 


233,333 


175, 


186,667 


300,000 


80 


266,667 


200, 


213,333 


342,867 


90 


300,000 


226, 


240,000 


386,714 


100 


333,333 


260, 


266,667 


428,571 


200 


666,667 


500, 


533,333 


867,143 


3oo 


1000,000 


750, 


800,000 


1286,714 


400 


1333,333 


1000, 


1066,667 


1714,286 


500 


1666,667 


1260, 


1333,333 


2142,867 


600 


2000,000 


1500, 


1600,000 


2571,429 


700 


2333,333 


1750, 


1866,667 


3000,000 


800 


2666,667 


2000, 


2133,333 


3428,571 


!900 


3000,000 


2260, 


2400,000 


3867,143 


tiood 


3333,333 


2600, 


2666,667 


4286,714 


1 




TABLE 


% 





FOlt Bi:DI^(!tofa FESDil^L MONEY TO THE CURRENCIES OF THE SEVERAL 

UNITED STATES. 



a 




New-Hainp> 


New-York, 


N. Jersey, 


S. Carolina, 




^ 


&e. kc. 


kc. 


&c. &c. 


kc. 






DOLL. 6#. 


DOLL. BS. 


DOLL. 75. 6(f. 


DOLL. 45. 6d. 




D, et$. 


ig. 9^ a. ^« 


£. i, d, q. 


j£. s, d. q. 


£, «* d^. 


! 


,01 


3 


1 


1 


2 




,Q« 


1 2 


2 


1 3 


1 




,03 


i 1 


3 


2 3 


1 3 




,04 


3 


3 3 


^ 3 2 


2 1 




,05 


3 2 


4 3 


4 2 


2 3 




,06 


4 1 


5 3 


5 2 


3 1 




,07 


5 


6 3 


6 1 


4 




>08 


5 3 


7 3 


7 1 


4 2 




,09 


6 2 


8 3 


8 


5 




,10 


7 1 


9 2 


9 


5 2 
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TABLE 

TOR REDUCING THE CURRENCIES, &c. CONTINUED. 





' N€W-Hamp. 


New-York, 


NeW*Jersey, 


S. Carolina, 


• 


&c. &c. 


&c. 


&c. 


&c. 


DoU, cts. 


£, s, d, q. 


£. ». d, q. 


£• B, d, q. 


£ 


> im dm Om 


,20 


1 2 2 


1 7 1 


1 6 




11 1 


,30 


1 9 2 


2 4 3 


2 3 




1 4 3 


.40 


2 4 3 


3 2 2 


3 




1 10 2 


,60 


3 


4 


3 9 




2 4 O 


,60 


3 7 1 


4 9 2 


4 6 




2 9 2 


,70 


4 2 2 


5 7 1 


5 3 




3 3 1 


,80 


4 9 2 


'6 4 3 


6 




3 8 3 


,90 


5 4 3 


7 2 2 


6 9 




4 2 2 


1 


6 


8 


7 6 




4 8 


2 


12 


16 


15 




9 4 


3 


18 


1 4 


12 6 




14 O 


4 


1 4 


1 12 


1 10 




18 8 


6 


1 10 


2 


1 17 6 


1 


3 4 


6 


1 16 


2 8 


2 6 0,0 


1 


8 


7 


2 2 


2 16 


2 12 6 


1 


12 6 


8 


2 8 


3 4 


3 


1 


17 4 


9 


2 14 


3 12 


3 7 6 


2 


2 


' 10 


3 


4 


3 15 


2 


6 8 


20 


6 


8 


7 10 


4 


13 4 


30 


9 


12 


115 


7 





40 


12 


16 


15 


9 


6 8 


60 


15 


20 


18 15 


11 


13 4 


60 


18 


24 


22 10 


14 





70 


21 


28 


26 5 


16 


6 8 


80 


24 


32 


30 


18 


13 4 


90 


27 


36 


33 15 


2L 





100 


30 


40 


•37 10 


23 


6 8 


200 


60 


80 


75 


. 46 


13 4 


300 


90 


120 


112 10 


70 


(}k 


400 


120 


160 


150 


93 


6 8 


600 


150 


200 


187 10 


116 


13 4 


600 


180 


240 


225 


140 





7Q0 


210 


280 


262 10 


163 


6 8 


800 


240 


320 


300 


186 


13 4 


900 


270 


560 


337 10 


210 





.1000 


300 


400 


375 


233 


6 8 


2000 


600 


800 


750 


466 


13 4 


3000 


900 


1200 


1125 


700 





4000 


1200 


161)0 


1500 


933 


6 8 


5000 


1500 


2000 


1875 


1166 


13 4 


6000 


1800 


2400 


2250 


1400 





7000 


2100 


2800 


2626 


1633 


6 8 


8000 


2400 


3200 


3000 


1866 


13 4 


9000 


2700 


3600 


3375 


2100 


O 


1 0000 


8000 


4000 


3760 


?333 


6 8 
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id. SIMPLE INTEREST. 



Q 



INTEREST is the allowaoce given for the use of money, by the bor- 
rower to the lender. It is computed at so many dollars for each huifdred 
lent for a year, (per amwm) and a like proportion for a greater or lesi^ 
time. The highest rate is limited by our laws to 6 per cent* that is 6 dol- 
lars ftr a hundred dollars, 6 cents for a hundred cents, £6 for a£lOO,&c. 
This is called legal interest^ and is always understood when no other rate is 
aentioned. 

There are three things to be noticed m Interest. 

1. The Principal ; or money lent. 

2. The Rate ; or som per cent, agreed on. 

3- The Amount ^ or principal and interest added together. 
Interest is of two sorts, Simple and Compound, 

1. Simple Interest is that which is allowed for the principal only. 

2. Compound Interest is that which arises from the talerest being 
added to the principal, and (continuing, in the hands of the lender) become.s 
a part of the principal at the end of each stated time of payment 

GENERAL RULE. 

1. For one year^ multiply the principal by the rate, from the product pu^ 
off the two right hand figures of the dollars, which will be cents, those to 
the: left hand will be dollars ; or, which is the same thing, remove the 
separcUrix from its natural place two figures towards the left hand, then ali 
those figures to the left hand will be dollars,, and those to the right huiitl 
will be cents, mills, and parts of a milL 

'Jn the iome 70ay is calculated the interest on any sum of money in pounds, shil- 
lings , pence asui farthings, with this difference only, that tfte two figures cut 
off^to the right hand of pounds, must be reduced to the lowest denomination^ 
€ach time cutting (ff as dt first, 

2. For two or more years, multiply the interest of one y^ar by the num- 
ber ofyears. 

3. For m^Mths^ take proportional or aliquot parts of the interest for one 
year, that is, for 6 months, ^ ; for 4 months, ^ ; for 3 months, {, kc, 

Fhf^dav» the proportional or aliquot parts of the interest for one months 
allowi^' ^ ]ays to a month* 

EXAMPLES. 
t. What is the interest of ^86,446 for one year, at ^per cent? 

OPERATION. 

Dolls, cts, mills. In the product of the principal mul- 

86 44 6 principal. tiplied by the rate is found the answer. 

6 rate. Thus cutting off the two right hand 

—--———— figures from the dollars leave hre ort 

• 5| 18 67 6 interest.. the left hand which is dollars ; the 

two figures cut off (18) are cents, the 
next figure (6) is mills ; all the figures which may chance to be at the right 
hand of miljte, are parts of a mill ; hence we collect the Ans* ^5 18cts. G-p^^m 

* In New- York the hv>' Jiil(>^;'.s 7 per cent. 
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2. What is the interest of $365 UcU. emUlt, for three yean 7 monihs 
and 6 days ? 

OPERATIOlr. 

3 6 5, 1 4 6 principal. 
6 r9t9. 



6 montlui ^)2 1 1 9 0, 8 7 6 inUnstfor 1 year. 

3 



6 6, 7 2 d i^ 8 t ntereil /or 3 ^fv. 

1 month 1)1 0, 9 5 4 S 8 interest for 6 mofiAt 

6 days }) 1,82573 itUerest for 1 tnonli^ 

,36 514 interest for 6 (iay«. 

■■ ■ I 111*—— 

j(7 8, 8 7 15 3 interest lor 3 years, 7 montlig and 6 

days ; that is $78 87e|f. ItV^ffitOi. 

Because 7 months are not an even part of a year, take two snch nnm- 
bers as a/e even parts, and which added together will make 7 (6 and 1) 6 
months are \ of a year, therefore for 6 months, divide the interest of one 
year by 2 ; again 1 month in j- of 6 months, therefore for 1 mtmOi^ divide 
the interest of 6 months by 6. For the days, because 6 days* are | of a 
month, or of 30 days, therefore />r 6 days^ divide the mterest eif 1 month 
by 5. Lastly add the interest of all the parts of the time together, the sum 
i& the answer. 

3. Whatistheinterestof£71 7«. 6^. 4. What is the interest of 
for 1 year at 6 per cent ? IQs. 8<2» for 1 year t Am. U 

OFEAATION. 

X* t* d* q* 

71 7 6 2 

6 

£4|28 5 3 
20 

f.5f65 
12 



d7j83 

4 



9.3J32 Am. £4 5«. 7}<f. 



I 



J 



fccv. 1^ A 9IMFLE INTEREST., 

'^be^tfte rate is at 6 per cent, there Is hot perhaps a more concise 
Aasy way 4)f casting ioteres^y ou aoy sum of money in Dollars, Cents^ 
fc-l^ tijiift by the foUttwing' 

METHOD. 

Write down half the greatest even numher b( months for a multiplier 
there be an odd month it must be reckoned 30 days, for which and 
given days, if any, seek how many times you can have six in the sun 
them, place the figure for a decimal at the right hand of half the e?en n 
ber of months, already found, by which(^^muitiply the principal ; obsen 
in pointing off the product to remove the decimal point or separatrix 
figures from its natural place towards the left hand, that is, point off 
more places for decimals in ^he product, thai) there are decimal place: 
the multiplicand and oraltiplief counted together ; then all the figures 
the left hand of the point will be dollars, and 4hose to the right hand, din 
cents and nrifls, &c. which will be tibe interest required. 

Should there be a remainder ii| taking one^ixth of the days, reduce i 
a vulgar fraction, fi)r wtiicb take aliquot pp'ts of the muttiplicand. Thi 

^ If the reorder be 1»4, divide the multiplicand by 6 
If . : ,' .. . 2=4, . 1 ..... by 3 

I if . - . - . 3=1, ...... ..by 2 

If - - • - - - 4=|, --•--. -by 3 twice, 
y If . * - . *. 6«4<, and|, by 2 and 3. 

The quotients which in this way occur, must be added to the product 
the principal multiplied by half Uie months, &c. the sum thus produced i 
be the interest required* 

Whin thtre arfi days^ but a Ub9 number than 6, «o that 6 cannot he contc 
ed in them^ pu^ a cypher in^lace of the deciipal at the right hand of 
jmoBths, the^ proceed in all respects as above directed. 

No^E. In casting interest, each month is rt^ckoned 30 days. 

EXAMPLES. 
t What i^ the interest of ^76,54 for 1 year, 7 months and U days i 

OPEHATION. 

7 6, 5 4 The number of months being 19, the greai 
9, ^ even number is 13) half of which is B, whic 

■■ J write down { then seeking bftw often 6 is q 

9 5 9 2 4 tained in 41, '^e sum of the days in^ the < 
6 8 B 8 6 month and given days) I find it will^ l^e 6 tin 
3 8 2 7 which I set down at the right hand of half 
2 5 5 7 even number of months for a decimal, by wh 
'■■ I ' ' » together I multiply the principal. In tak 
4tlf« 7,4 1 1 6 2 one sixth of the days (41) there will be a 
Vrt^v*>»^ mainder of 5==j^ and ^ for which I take, t 

«• «• ^ one half the multiplicand, that is, divide 

^ 5 ^ multipUcand by 2, then by 3, and these q 

Q 9 $ tients added, with the products of half the e^ 

number of months, &c. the sum^ of them ^ 
sbew tlie interest required, observing to count off fwo more figures for 
cimals in the product than there are decimal figures in both the mnltip: 
9nd multiplicand counted together. 

For the co^iseness and simplicity of the above method it is concei 
£bat instructors will recommend it to their pupils in preferenff to aliv otli 

u 



} 
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SIMPLE INTEREST. 



I^T.^II. B} 



S. What is the interest of $Sfii 
for 2 years* and 8 months ? 

^nt. 94ct$. 8fii. 



5. What ik the faitefest of ]f 67,62 
for Sijears and 2 pionths ? • • 



' > 



I.. < 



4. What is the interest of 91 
C€iU3 for 27 years ? ^ 

j9ii«« $1 4l€($. 4m. 



Whan the interest onanymim is 
^required for a great noinber of 
years it will be easier first to find 
the interest for 1 yeai:, then mul- 
tiply the_ interest so fonnd by the 
number of years. . 

&. What is the. interest of |^870,32 
forl^d9ys? Au.$Al^U 3m. 



. I 



Whe.^' die rate is any odier than 6 per cuUy first find the interest at 6 
i»er cent then divide the interest so fimnd by such parts as the interest at 
the rate ri^^l^^'^^ exceeds or falls short of the interest at ^ per cent, and 
ilie quotient added to or subtratcted from the interest at '6 per cieiit, as the 
case maT be ^^ SP^^ ^^^ interest at the rate required. 

6. . What is tv'^e interest of ^137, 84 7. What is the interest of $79,07 
{or 2 years and ^ months, at 5 ner * fbr 10 months at 8 per cept? . 



t' 



] 



•^^^vwoani^ivi 



«■ 



,SccT, II. B. 



SIMPLE INTEREST. 



8. WhiBkt is the interest of ^2,29 
for 1 mpnth 10 days at 3 per cent ? 



9. What is the interest of }18 
for 2 years 14 days, at 7 per cent 2 
Am. $2 ^cis. 9tn. 



^ 



10. What is the interest of } 1600 
for 1 year aad 3 months ? 

Ms. ^120. 

12. What is the int^rest of $17,63 
for 1 1 months and 28 days ? 

Ans. $1,054. 

14. What is the interest of $106 
,6 1 for I year 7 months and 6 days:? 
An$ $10 I3ct9. 8m. 



11. What is the interest of $6,81 1 
£)r 1 year and 1 1 months ? 

Ans^ 66ct8. 8m. 

13. What is the interest of 
$861,12 for 9- months 25 days, at 
7 per cent V Ans. $49,394. 

16. What is the - interest. of $86 
for 9 niontbs ? An$. $3,87. 



if. What is the* interest of $78,36 • 
l^r 6 years 10 months and 3 days ? - ^ 
Ans. $27 46ct9. 6m. 



17. What is the interest of $812 
39 cents for 2 years 8 months and 
4 days? Am. $130,509. 



To this mode of computing interest, Ijvould add from the " Massachusetts 
Justice" a * 

METHOD 

Of armpviing the interest due upon Bonds, Notes^^c. Tshen partial payments 
may at d^erewt times he made^ cu estahlished by the Courts of Lofm in MaS" 
sachusetts. 

RULE- 

Cast the interest up to the first payment, and if the payoQient exceed %« 
interest, deduct the excess frdm the principal, and cast the interest upon 
the remainder to the time of the second payment. If the payment be less 
than the interest, place it by itself, and cast on the interest to 'che time of 
the next payment, and so on until the payments, exceed the interest, then 
deduct the excess from the principal and proceed as before^ 

EXAMPLES.' 

Suppose A should have a bond against B for 1 166 dollars 66 cents and 
6 mills, dated May 1, 1796, upon which the following payments should be 
made, viz 



1. December 26, 1796 - ^ - . 

2. July 10, 1797 .v 

3. September 1, 1798 * - - ^ , 

4. June 14, 1799 - ^ - - ^ . , 

5. April 15, 1800 ----- , ^ 
What will be due upon it Aur^g^S, JSOI ? 



Do^:ts. Mills. 
166,666 
16,666 
60,000 
- 333,333 
G2a,000 



Months. Days. 



7 

6 
13 

9 
10 
15 



24 
16 
21 
13 
1 
18 



Ans. $237,76. 



To facilitate the opei^tion, let the space of time from the date of the i 
Bond to the day of the first payment, and from the time of one payment tv>l 
that of another, and from that of the last payment to the time of settlement* ^ 
be first computed and set down against the day of paym«at as above.-^ 



• % 



• •• 



7* t»i • 



• 



r 
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SIMPLE INTEREST 



dc€T« H« §• 



Then set down the sum on which the interest is to be cast, with the interest 
and payments in columns Uius* n 



wm 



I Principal, | Time. | Interest | Payments. | Excess. 



2 
3 

4 



DoU$. Milh. 
1166,666 
121,167 



dki 



1045,499 
1045,499 
1045,499 

245,093 



Mo, Da, 
7 24 



e 15 

13 21 
9 13 



DolU. M. 1 fioUi, M. 
45,499 166,666 



16,666 

50,000 

333,333 



mm9*m 



900,406 
579,847 



220^59 



10 1 




Doa$.M. 
1214^7 



i 



399,999 
620,000 



17,208 



The last remainder ^ 
Interest from the last payment 

Sam due August 3, 1801 



245,093 
579,847 



220,559 
17,205 

y i mni ii i 1 11 ■ 

237,762 



I 



2. Supposing a note of 867 dollars 33 cedts, dated January 6, 1794, t^pd9 
whlcfa the following payments should be made, viz. 

1. April 16, 1797 ^136,44c<*. 

2. April 16, 1799 319, 

3. Jan. 1, 1800 518,68 
WbaivottU hedue July lU 180) ? Ant. |S15,t03J 



t 






Smt. ir. 5. SUPPLEMENT TO S. H^TEREST, 19 

^SUPPLEMENT TO SIMPLE tIfTEREST, 

QJUESTIONS. !■■' 

~^l. Whaf IB Interest ? * * 

' 2. What is understood b; 6 per cent ? 3 per cent ? tl pei cent, lit 
■S. What per cent per annam \a allowed by law to the leader for the us« 

of his money T 
.4. Wbat 18 understood bj the principal ? the rate ? the amount * 
5. or bow ataay luQds is interest ? in what does the dtflerence coosiit 
- S. How is simple interest calculated for one year in Federal Monej ! 
'7. For more jeara thsm one, how ip the interest found ? 
8. Wbtn tt)«rearemooths and days, wbat isthemethodorprocedare ^ 
. 9. What other method is there of casting interest aa sums ia Feden. 

Money ? 
. 10. When the days are a less number than 6, so that 6 cumot be con- 
tained in them, wbat is to be done ? 
If. How is simple interest cast in pounds, shillings, pence utd fiirthlngg i 
- 12. When partial payments are made at different tiroes, how is the in- 
terest calculated } 

EXERCISES. 

1. Wbat is the interest or ^916,72 2. What is the interest of $9», 
&T 1 year and 4 months 7 17cti. Ar 11 days! 

Aft. ^73,337. Jb». IT scnfi. 



3. What is the interest of |S,19 4. What is the int 
^rTmontbs? Jtns- iSeis. 1m. far 3 yrars, C months 



102 



SUPPLEMENT TO S. INTEREST. 
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5. What is tiie interest of two 
hundred dollars and six cents, 4 
dajs ? An$. IBcU. dm. 



6. What is the interest of nine 
cents 45 years 7 months and 11 
days ? Ans. 24c^. &fih 



^ 7. What is the interest of half a 
mill 567 years ? Ans. let. 7ms 



'<< 



8 A*s note oflJ3e5^7 was given 
Dec 3^ 1797; June 7, 1800 he paid 
|97,16 ; whar» was there doe Sept 
11, 1800? Mi.$m,^ft. 



U^ 



V 



%-'*»' 






9. B's note of J175 was given 10. C's note of ^56,76 was g^ven 

Dec. 69 1798, on which was endor- June 6^ 1801, on interest after 90 

sed one year's interest: what was days; what was there due F^b. 9« 

there due Jivi. 1, 1803 ? 1802 ? Jim. j^5e»f9. 

Ana. ^207,22. 



4 



/ 



1 1. D*s note of two hundred three 
dollars and seventeen cents was 
given Oct. 5, 1808, on interest after 
3 months ; Jan. 5, 1809, he paid fifty 
dollars ; wh^t wa» there due May 2d, 
1811? %j. J 174, 53. 



12. E's note of eight hundt^d 
seventy dollars and five cents, was 
given Nov. 17, 1800 on interest after 
90 days ; Feb. 11, 1805 he paid one 
hundred eighty six dollars and six 
cents ; what was tiiere du6 Bec..23, 
1807? .. Mt. g5w4%34. 



I 



-'-r— " ■ ^ .pw 



^^^WM 
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Sect.' JI. 5. 



SUPPLEMENT TO S. INTEREST. 



m 



13. What is the interest of. £41 1 Is. 3}^. 14. What is the interest of 
ifor a year and 2 months ? ' $373,51, at 7 per ceot for 1 

;,:-'' Ans. £2 I85. 2^^. year and 10 days? 



» « 



t ♦ 



. 15, Supposing a ixote of iJ317,92, iflated July 5, 1797, on which weififc 
the following payments— Sept. 13, 1799, $208,04 ; March 10, ipoo, $7^ 
what was the sum due Jan. 1, 18Q1 ? M$. $83,99]. 



> • • \ 
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IJM COMPOUND INTERBST. Uc^* II. a ; 

COMPp UND INTEREST 

h calculated by adding^ the Interest to the principal at the end ikf each 
jear% and making the amount the principal for the succeeding .year ; tfaea 
the given principal subtracted from the last amount, the remainder will be 
the compound interest. 

A concitt and easy method of casting Confound InUrHip at 6 p$r mut oH aitj 

sum in Federal Monej/. 

' RULE* 

Multiply the given sum, if , . 

For 2 years by 1 12,36 For 7 years by 150»d6d(t 

3 years •— 1 19)1016 8 years — 159,3848 

4 years — 126,2476 9 years — 168,9478 
6 years — 133,8226 10 years — 179,0847 
6 years — 141,8519 11 years— 189,8298 

Note 1. Three of the first highest decimals in the above numbers wiI^ 
be sufficiently accurate for most operations ; the product remembering to 
remove the separatriz two figures from its natural place towards the left 
hand, will then shew the ambunt x>f principal and compound interest for 
the given number of years. Subtract the principal from the amount and it 
will shew the compound interest. 

2. When there are months and days ; first find the amount of principal ahd 
compound interest for the years, agreeable to the foregoing method, thea 
for the months ahd days cast the simple interest on the amount thus found ^ 
this added to the amount will give the answer. 

3. Any sum of money at Compound Interest, will double itself in 1 1 
j^ears .10 months and t2 days. -^ T 

EXAMPLES. 

1. What is the compound interest 2. What is tlfe amount of ^236 at 
^ $56 "5 for 1 1 years ? compound interest for 4 yeta> 7 

months and sit days ? 

OPERATION. OPEIUTIOV. 

6 6, 7& 12 6, 2476^ 

18 9, 829 236 



61075 7 6 74866 

11350 3787428 

46400 2624062 

6 10 7-6 



•" 



4 5 4 «2 9 7,3 4 4 3 3 BAm&imtf^riym 

6 6 7 6 3,6 ^ , 



> 



Jl 7, 727 9 5 7 5 Amount. 17 8 7 6 6 4 
6 6,75 principal subtracted. 8 9^ 3 8 3 2 



!g 6 0, 9 1 compound intereU. ^1 0,7 2 6 9 8 ^ interest for 7 mo. S days. 

2 9 7, 9 4 4 amount f(tr 4 years added*, 

g;? «, 6 6 (^ 
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i 6. COMPOUND MtOiTrPLICATION: 



c : •• 



CoH^ovjUD Multiplication is wheiti tbe Multiplicatid consists otserhTdi 
denooodtiatioiis. It is particalarly usefal in finding the value of Goods* 

The different denonunations in what was formerly called Lawful Money, 
render thisi rule with som^ others in Arithmetic, as Q)mpound Dvoinon and 
Prdchce^ sales of great nsefnlness, quite tedious, and the variety of cases 
necessarihrfctroduced, extremely hurthensome to the memory.^*-This lumr 
her of <TO mind might be almost ivfaolly dispensed with, were the habit 
df reckoning in federal Money generally adopted throughout the Unite! 
States. .. ^ 

For important reasons, pounJtf^ thUltngSt pence zndfariktngSy oug&ttofall 
wholly into disuse : Federal Money is our national currency ; the scholar 
night encotnpass the most useful rules in Arithmetic in half the time ; the 
Talue of commodities bought and sold, might be cast with half the trouble, 
and with much less liabijity to errors, were all the calculations in money 
universally made in Dollars^ Cents^ and Mills. But this, to be practised, 
must be taught ; it must be taught in our schools, and so long as the prices 
•f goods, and almost every man's accounts are in Pounds^ SiilliTkgs, Pene:^ 
and FarthingSf this mode of reckoning must not be left untaught. 

To comprise the greater usefulness, and also to shew the great advan.* 
tage which is gained by reckoning in Federal Money, I have contrasted the 
twb modes of account, and m separate colunms on the same page, have^ put 
the same questions in Old Lawful and in Federal Moneyf 

OPERATIONS, 



m POUNDS, SHILLINGS, PENCE, PARTH. 

CASE /. 

When the quantity does not exceed 
12 yards^ pounds^ ^c.^set down the 
price of one yard or pound, and 
place the quantity underneath the 
lowest denomination for a multiplier. 
Begin by multiplying the lowest de- 
nomination^ and carry by the same 
rules from one denomination to an- 
other, as in Compound Addition, 

EXAMPLES. 
1. What will 7 yards of cloth cost 
«t 9^. bd. per yard. 

OPERAtlON. 

X* '*. dm 

9 hprice of 1 yard, 
7 yards. 

JIns. 3 5 11 price of 7 yards, 

1 say 7 times 5 is 35pence==2». 1 Id. 
I set down 1 1 a,id carry 2, saying 7 
limes 9 is 63, and 2 I carry are 65*. 
«»£3 &s. which I set down. 



IN DOLLARS, CENTS, HILLS. 

. ^ ZAT ALL CASES. 

Mtdtiply the price and the quantity 
together, according to the rules of 
'biuHiplication in Decimal Fractions, 
ahd the product win be the answer. 
That is, 

Mu!tipTy as in Simple Multiplica- 
tion, tmd fi*om the product point off 
so many places for cents, and milh, 
as there are places of cents and milk 
id' the price. 

EXAMPLES. 
1 . What will 7 yards of clpth cod 
at 2 1,67 (equal tp Ss. 5d^) per yard ? 

OPERATION. 

D. ct9., As there are 

2, 67 price, two decimad 

*!jjuantUy, places in the 

price, so I 

Ans. 10 99 price of make two ii^ 

7 yards^ tbe product.. 



^ 
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COMPOUND BIULTIPLICATION. 



SfiOT« VL & 



\ 



FOUNDS, SHILLINGS, FENCE, EARTH. 

2. What wiU 9 pounds of sugar 
.cost at lOd. per lb. ? 



.* 



3. What will 6 yards of cloth cost 
at £l 109. 6d. per yard ? 

Ans.£9 2$. Sd. 



CASE 2, 

When iki quantity exeteds 12, and 
t> any number within the Multiplication 
Table, maltipfy by two such numbers 
as when niultii^ied together, will 
produce the given quantity. 

If two numbers will not do this ex* 
actly, multiply by two such numbers 
as come the nearest to it, and by the 
deficiency or excess multiply the 
multiplicand, and this product added 
to or subtracted from the first pro- 
duct as the case may require, gires 
the answer. 

EXAMPLES. 
1 . What will 42 yards of cloth 
cost at 155» ^d. per yard ? 

OPERATION. 

16 9 price (^ 1yd. 
Multiplied by 6 

4 14 6 price of 6 yds. 
Multiplied by 7 

An9, 33 1 C) price of 4Z yds. 
Because 6 times 7 id 42, 1 multiply 
the price of 1 yard by 6, and this 
ppoduct by 7, as the rule directs. 



DOLLARS, CESrTS» lOLLS* 

2. What will 9 povRdi of tngap 
cost at }0, 199 per lb. t Am. $IJUU 



'# 



* -^ 



3. What will 6 yards of cloth cesi 
at {5,07 per yard 7 

Am. {30,42. 



4. What will 42 yards of cloth cost 
at {2,625 per yard f 

OPERATION. 

D. cts* m. 
2, 6 2 5 
4 2 



5 25 

105 00 

•^«s. 110 2 5 
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POUllDSy SHILUlTGSy FENCE, FIETH. 

I «. What will 126 yards of cloth 
I coKl%t 6*. 7d..per yard T 

Ms. £34 17#. llrf. 



8. What will 51 pounds of tea cost 
arSf. ed. per lb. ? 

Ans. £8 I8t. Gel 



4. What will 130 yards of cloth 
cost at £2 d«. 9d. per yard ? 

Afu. £284 1$. ed; 



CASES, 
When the mulitplier^ that is, the- 
quantity^ exceeds 144, multiply first 
by 10, and this product again by 
10, which will give the price of 100 
yards, &c. and if the quantity be 
even hundreds, multiply the price 
of 100 by the number of hundreds 
in the question, and , the product 
will be the answer ; i^ there be odd 
numbers, multiply the price of 10 
by the number of tens, and the price 
of unity, or 1, by the number of units, 
then these several products added 
together will be the answer. 



DOLLARS, GENTS, MILLS# 

5. What will 125 yards of cloth 
cost at 93 cents per yard ?' 

Ans. $116,26. 



6. What will 51 pounds oif tea cost 
at {0,583 per lb. ? 

Ans. $29/733. 



7. What will 130 yards of cloth 
cost at {7,25 per yard ? 

Ans. {942,50. 



JR 



COMPOUND MULTIPLICATION. 
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fOVirOS, 8BILUVG8, PB]ffCB» ViJlTH. 

EXAMPLES. 
1. What will 56S jards of cloth 
epstit £1 61. 7d. per yard T 

OPBEATIOa* 

£. f. df. 

1 6 Tpnet of 1 jfanf^ 
10 



13 6 10 price rf lOydi, 
10 



132 18 4 price of 100 ydi, 
6 



664 1) B price of &00ydi4 

WydII!i "J^^ J5 price of 60 yd$. 
atlmcslyd. 3 19 9 price ojf 3 ydf^ 



DOZXAXf , CBHTS, MIUJ. 

8. What wiU 563 yaiAi ftf cblk 
cost at ^4,43 per yard ? 
oruuTiev, 
Fi2r. 6 6 3 
|4, 4 3 

1 6 8 f 
t t B t 
2 2 6 2 



^249^0 • Jn^ 



«* 



«ftif. 748 6 6 price of 56$ yd$. 

2. What will 328 yards of cloth 
cost at IO9. 64d. per yard ? 

An$. £172 17f. Zi. 



9. What will 328 yards of dot^ 
cost at ^1^757 per yard? ^ 

Jkr. $676,296/ 



3. What wilt 624 yards of cloth 
cs8t at 12t. M. per yard ? 

Am. £396 4$. 



10. What will 624 yards of doth 
cost at $2,111 per yard ? 

^iif. $1317,264. 
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SUPPLEMENT TO COMPOUND MULTIPU- 

CATION. 



QUESTIONS. 
- ]• Wkut 18 Compound MnUiplicatioB ? 
— t. Whit is its QM T 

-3i» Are opeimtioiia BM>re etsy in Old Lawful or Fedciul Movbt f 
4» What 18 the tide of Compound Multiplication ? 
& When the qnantitj, that is the Multiplier, exceeds 12, aiud is 

the MuHiplicatioD Table^ what are the steps to be taken ? 
•» Wheft no tiro numbers multiplied together will produce the giren 

quantity, what then as to be done ? 
7. When the multiplier exceeds 144, what is the method of procedure $ 
— t. When die price of goods are giren in Federal Mon^y» what is the 
.general and noi^enalrule lor finding their value by Multiphcation f 

EXERCISES. 

!• A man has SSftilTer €up«,each 2. If a man trarel 34 miles, '3 

lieigfaing. loir. ^fwU. 16grf. how furlongs, and 17 rods in one day, 

mwk silrer. do they all, contain ? how fiur will be travel in 62 days ? 
Jtm. 3tt. 8 Of. 19;pwfff. 8fr#* Ans. 2134 mifsf, 4 fur. 14 rodt. 



d. What will 235 yards of cloth 
%fimt to nt £1 2s. hid. per jard ! 
* A$s. £263 Hi. t\d. 



4. If a horse run a mile in IS 
mmutes, 16 seconds, in what time 
would he go 176 mlies ? 

j|ii9. \D. 11^ 68m. 66tec 



no 
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J 7. COMPOUND DIVISION. 



COMPbUND DIVISION is the dividing of different denominations. 



OPERlTIOirS. 



IN POUNDS, SHILLINGS, PEN(^, FARTH. 

CASE 1. 

1. Wht% the divisor y that is, ike 
quantity y does not exceed 12, begin at 
the highest denomination, and in the 
manner of short division, find how 
many times the divisor is contained 
in it ; place the quotient under its 
own denomination, and if any thing 
remain, reduce it to the next less 
denomination, and divide as foefbt'e ; 
so proceed through all the denomi^ 
nations. 

2. If the quantity exceed 12, and 
there he any two numbers which multi* 
plied together will produce it, divide 
the price first by one of those num- 
bers, and this quotient by the other. 

EXAMPLES. 

1. If 6 yards of cloth cost £3 135. 
6d, what is that per yard ? 

OPERATION. 

£• 9. d, 

6)3 13 6 price of 5 yards, 

14 8^ price of 1 yard. 

Finding I cannot have the divisor 
(5) in the first denomination (£3) I 
reduce it to shillings, (60) and add 
in the 13 shillings, which make 73 
shillings in which the divisor (5) is 
contained 14 times suid 3 remain ; I 
set do^n the 14, and the remainder 
(3 shillings) reduce to pence (36) 
and the 6^. added make 42 pence in 
which the divisor is contained eight 
times and two remain ; I set down 
the 8 and reduce the 2 pence to 
ferthings (8) in which I Aave the di- 
visor once (1 qr. or JJ.) and a remain- 
der of I of a farthing, which- being of 
small value is neglected. 

2. If 48 yards of cloth cost £4 
IGs. 4ld, what is that per yard ? ' 



IN DOLLARS, CENTS, MILLS. 

IN ALL CASES. 
Divide the price by the quantitY, 
and point off. so many places for 
centis and mills in the product as 
there are places of cents, and mills 
in the dividend. 

If the quantity he a composite num* 
her, that is produced by the multipli- 
cation of. two numbers, the operation 
may be varied by dividing the price 
first by ohe of those numbers, and 
this quotient by the other. 

EXAMPLES. 
1. If 5 yards of cloth costal ^25, 
what is that per yard t - 

OFERATION. 

D. Cts. 
6)12, 25 



Ans. 2, 45 



There are two 
decimal places in 
the dividend. I 
therefore point 



off two places for decimals or centa 
in the quotient. 



2. If 48 yards of cloth cost $16,06^ 
what is that per yard ? 

Am. $0 33 cents. 
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POUNDS, 8HrLLIN08,.PENCE» FARTR. 

3. If 2416. of tea c(Mt £2 79. 9|(2. 
vhat 18 that per /&. ? 

j9iii.£0 It. llfd. 



4. If 36 yards of doth cost £42 
01 7^ wfaAt is that per yard ? 

jflfif. £1 4#. 2^. 



DOLLARS^ GENTSX 

3. If 24(6. of tea cost 
b that per lb* ? 




4. If 36 yards of cloth coat $141, 
103» what is that per yard ? 

M0.$4fi31. 



CASE 2. 
' 4. ^* Mcnnne the price of a hundred 
weightX^ 12/61) to/nd the price of lib. 
divide the givea price by 8, that 
quotient by 7, and this quotient by 2, 
and the^ast quotient will be the price 
of 116. required.*' 

2. If the number of hundred weight 
he more than one, fint divide the 
whole price by the number of hun- 
dreds, Uien proceed as before. 

ilXAMPLES. 
1 . If 1 ewt, jo£ svgar cost £3 7s4 Sd, 
what is ibai per lb. ? 

OPERATION. 

£• f. u. ^. 

8)3 7 6 price ef Icwi. 

7)0 8 5 1 price of i4lb, or \cwt. 
2) 12 2 price of 2/6. or -^caot. 
Ans. 7 1 pnVtf cf 1 /ft- 



The same may be done in Federal 
Money. 



5. If 1 cut. of sugar cost ^11,25^ 
what is that per lb. ? 

•Aif. 10cen/«« 



# 



COMPOUND DIVISION. 
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^Ot7in>9, SHfLUROS, PENCE, FARTH. 

2. If 8tfatf. of cocoa cost £15 7«. 
4</. what is that per Ibi ? Mt. 4d, 



DOLLARS^ GKlTTf, IIILL3. 

$. If 6ca2t irf* cocoa G<tet {6^2289 
what is that j>er lb. 7 . . < . 

jfeti. 5ct«. 7fli^ 



3. If 3ew^ of sugar cost £15 13^. 
irliatis thatperlb.? 

Ans, lid. 



7. If Savi. of sugar cost ^5!2,16Y 
what is that per lb. ? 

4ni, 16ctf. fi«h 






CASE 3. 

** When &e diviior is s%ukanwmhtr 
jOf cannot he produced by ike frudtipli' 
cation of email numberSf divide after 
the manner of long division, setting 
down the work of dividing and re- 
ducing.*' 
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poiriros, SHiLtiKos, pence, fartb. 

EXAMPLES. 
1. If 46 yards of cloth cost £53, 
lOf. ^d. what is that per yard 1 

OPERATIOir. 

£• $, d» £• f^ a* 
46)63 10 6(1 3 S{Jin$. 
46 

7 
W 

46)150(3 
138 

12 
12 

46)160(8 
138 



DOLLARS, CEVT8, KILLS. 

8. If 46 yards of cloth cost ^178?. 
416y what is that per yard I 

J^ffit. {3,87^ 



: 

I 



12 
4 

46)48(1 
46 



2. If 263 bushels of wheat cost 
£86 7«. lOd. what is that per bushel ? 

j8nt. e$. 6|(2* 



3. If 670 gallons of wine cost 
£147 l9. Ud. what is that per gal- 
lon ? An$. 4f . i^d. 



9. If 263 bushels of wheat cost. 
1^287,973, what is that per bushel T 

, .^ftf. $1,094. 



10. If 670 gallons of wine cost 
{490,32, what is that per gallon ? 

An$. 20,73. 



r 
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SUPPLEMBiNT TO COMPOUND DIVISION. 



QUESTIONS. 
"^ 1. What is Compound Division ? 

2. When the price of any quantity not exceeding 12, of yards, pounds, 

&c. is given in pounds, shillings, pence and farthings, how is the 
price of one yard found ? 

3. When the quantity is such a number as cannot be produced by the 

multiplication of small numbers, what is the method of procedure ? 
4 Having the price of an hundred weight given, in what way is found 

the price of 1 lb. ? 
5. If there be several hundred weight, what are the steps of operating? 
^ 6. When the price is given in Federal Money, what is the method of 
operating ? 

EXEBCISES. 



POUNDS, SHILLINGS, PENCE, FARTH. 

1. If 10 sheep cost £4 55. Id. 
what is the price of each ? 



2. If 84 cows cost £253 13f. what 
is the price of each? 

Jim. £3 0$. A^ 



DOLLARS, CENTS, MILLS. " 

Let the Scholar reduce the price 
of sheep and of the cows to Federal 
Money, and perform the operations 
in Dollars, Cents and Mills. 

Price of 1 sheep {1^420; 



Frioe of 1 cow» ^10,066. 



' m' 
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3. If 121 pieces of cloth measure 
^896 yards, 1 qr. 3 na. what does 
•ach piece measare ? 

Mi. ftSyds. 3jr. 3fia. 



5. If 2cwt. of nee cost £2 Us. 
$^d. what is that per lb. ? 

JInt. 2f2. 



7. If 47 bags of indigo weigh 
IScwt. Iqr. S61b. 4oz. what does 
«ach weigh? 

JInM. Iqr. lib. \2oz. 



4. If ^Q tea-spoons weigh 2Ib* 
lOoz. 14pwt. what is the weight ef 
each ! 

Am. lOpmU 12}fgrr9. 



6. At £2 lis. Q\d. for 2cwt. of 
rice, what is that in Federal Money» 
and what is that per lb. ? 

Prict of lib. Sets. 8m. 



8. If 8 horses eat 900 bushels an^ 
^eck of oats in 1 year^ how much 
m& each horse eat per day ? 

Ans. Ipk. Iqt. Ipt. 2giU$. 
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SUPPLEMENT TO COMPOUND DIVISION, 9bct- H. 7 



Divide £297 2$. Sd» among 4 men, 6 boye, and give each man 3 thnei 
80 much as one boj ; what will each man share, and each hoy ? 

OPERATIOlf. 

The men have triple £. j. d. £• *> d* q* . 

shares, therefore mul- 18)297 % 3 (16 10 1 2=1 bayU Aart. 



tiply the number of men 
(4) by 3, and add the 
number of boys, (6) 
for a divisor. 

fiun. hoy$. 
4 & 6 
3 

12 
6 

18 the number of 
equal shares in 
(he tt?fto/«.=Divi8or. 



18 



117 
108 

9 
, 20 

)182(10 
18 

• 2 
12 

)27(1 
18 

9 

4 

)36(2 
36 



Ans. 49 10 4 %==^lmaaC$Aare. 

PROOP. 

£49 10 4 2 

4 



198 1 6 OmmC$9har€. 

16 10 1 2 aad 
6 



99 9 OlHn/s'Aare. 



£297 2 3 OodUtA 



10. Divide £39 125. 5a. among 4 men, ^ women, and 9 boys; give each 
man double to a woman, ieach woman double to a boy. 

£• s» a. 



^1 1 5 a hoy^s share. 
Ans, < 2 2 10 a woman's share. 
( 4 5 8 a man^s share. 
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V 8. SINGLE RULE OP THREE. 



THE Single Rule of Three, sometimes called the Rule of PnoFORTiour 
is known by haying three terms given to find the fourth* 
It is of two kinds, Direct and Indirect^ or Inverse. 

SINGLE RULE OF THREJS DIRECT. i 

The Single Rul^ of Three Direct teaches, by having three numbtvs 
giT«n to find a fourth, which shall bear the same proportion to the th&d 
Uiat the second does to the first. 

It is evident,' that the value, weight and measure of any conmiodity is 
propoitionate to .its quantity, that the amount of work, or consumption is 
proportionate to the time ; that gain, loss and interest, when the time is 
fixed, is proportionate to the capital sum from which it arises ; and that the 
effect produced by any' cause is proportioned to the extent of that cause. 

These are cases in direct proportion, and all others may be known to be 
so, when the number sought increases or diminishes along with the term 
from which it is derived. Therefore, 

If more require more, or less require less, the question is always known 
to belong to the Rule of Three Direct. 

More requiring more, is when the third term is greater than the first, 
and requires the fourth term to be greater than the second. 

Less rehiring less, is when the third term is less than the first and re- 
quires the fourth term to be less than the second. 

RULE. 

1. State the question by making that number which asks the question, 
the third term, or putting it in the third place ; that which is of the 
same name or quality as the demand, the first term, and that which is of 
the same name or quality witih the answer required, the second term." 

2. Multiply the second and third terms together, divide by the first, 
and the quotient will be the answer to the question, which (as also the 

*' remainder) will be in the same denomination in which you left the second 
^' term, and may be brought into any other denomination required." 

The chief difficulty that occurs in the Rule of Three, is the right placing 
of the numbers, or stating of the question ; this being accomplished, there 
is nothing to do, but to multiply and divide, and the work is done. 

To this end the nature of every question must be considered, and the 
circumstances on which the proportion depends, observed, and common 
sense will direct this if the terms of the question be understood. 

The method of proof is by inverting the order of the question. 

Note 1 . If the first and third terms, both or either, be cf different de- 
nominations, both terms must be reduced to the lowest denomination men- 
tioned in either, before stating the question. 

2. If the second term consists of different denominations, it must be re- 
duced to the lowest denomination ; the fourth term or answer will'then be 
found in the same denomination, and must be reduced back again to the 
liighest denomination possible. 

3. Afler division if there be any remainder, and the quotient be not in 
the lowest denomination, it must be reduced to the next less denomination, 
dividing as before. So continue to do till it is brought to the lowest de- 
nomination, or till nothing remains. 

4. In every question there is a supposition and a demand ; the supposition 
is implied in the two first terms of the statement, the demand in the third. 



« 
<c 

cc 



U8 SINGLE RULE OF THREE DIRECT. SECf. tt. g. 

^ 6. When any of the terms are given in Federal Money the operation is 
conducted in all respects as in simple numbers, observing only to plac6 
the point or separatrix between dollars and cents, to point off the results 
according to what has been taught already in Decimal JFVacttom, Federal 
Money, and further illustrated in Compound Division. 

6. When any number of barrels, bales, or other packagers, or pieces are 
given, if they be of equal contents, find the contents of one barrel or piece» 
&c. in the lowest denomination mentioned, which multiply by the number 
of pieces, &c. the product will be the contents of the whole — If the pieces 
&c. be of unequal contents, find the content of each, add these together, 
and the sum of them will be the whole quantity. 

7. The term which asks the question, or that which implies the demand^ 
is grenerally known by some of these words going before it j How* much T 
How many ? How long ? What cost ? What wUl ? kc, 

EXAMPLES. 
1. If dibs, of tobacco cost 6$. what will 25 lbs. cost } 

OPERATION. 

Ibs4 s. lbs. Here 25lbs. which asks the qu«:&- 

As 9 : 6 : : 26 to the answer. tion, (what will Zblbs. 4*c.) id made 

25 the third term, by being put in the 

— ' third place ; 9^6^. being of the same 

30 name, the first term, and 6$. of the 

12 same name with the term sought, the 

. ' ■ t. d. second term. 

9)150(16 8 answer* 

J9 1 multiply the second and third 

gQ * terms together, and divide by the 

54 first. The remainder (6) I reduce 

— ^ to pence, and divide as before. The 

I , quotients make the answer 165. Bd. 



9)72(8 ' 

72 

00^ 

By inverting the order of the question i^t Will stand thus, 
.2. If 6f. buy 9lbs. of tobacco, what will 16*. Bd. buy? 
s, s. d. 

6 16 8 Here the term which asks the 

12 12 question (16*. Bd.) is of different de- 

— — nominations ; it must, therefore, be 

72 pence. 200 pefice. reduced to the lowest denomination 

mentioned {pence) as must also the 
pence, lbs. pence. other term of the same name, conse- 

As 72 9 : : 200 quently, to be the first term. 

200 



72)1800(25/6. answer. 
144 

360 
360 
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Again — By inverting the order of the question. 

3. If 165. 8c7. (=200 pence) buy 26lbs. of tobaceo, how much will Bs. 
• ^12 pence) buy ? 

OPERATION. 

a. lbs. a, 
Ab 200 : 25 : : 72 

72 



60 
176 



2|00)18|00(9/65. jSfif. These three questions are only 

18 the first varied; they shew how any 

— question in this rule may be inverted* 

4. If loz. of silver cost Ss, 9 J. what will be the price of a silver cup 
that weighs 9o2. 4pwL I6grs, ? 

\ Note. — As each of tbe tetms contain 

different denominations, they must all 
^be reduced to the lowest denomination 
mentioned. 

j3iw. 747 pence, 3^. which must be 
reduced to the highest denomi- 
nation, thus, 
5ence. 
747 Rem. 3d. 

20)62 Rem. Sts. 

£3 2^ 9d. 3f;. JIns. 



IfO SINGLE RWLE OF THREE DIRECT. Si^t- IL a 

5. If 6 horses eat 21 bushels of oats in 3 weeks, how many bushels will 
20 horses eat in the same time ? Ani, 70 hvakdi.^ 

The 9ame quettion inverted. 
6. If 20 horses eat 70 bushels of 
oats in 3 weeks, how many bushels 
will 6 horses eat in the same time ? 

Ans. 91 bushels. 



The statement of every question re- 
quires thought and consideration ; — 
here are four numbers given in the 
question ; to know which three are to 

be employed in the statement, there can be no difficulty if the scholar pro- 
ceed deliberately and as his rule directs — first consider which of the given 
numbers it is that asks the question ; that determined on, put it in the 
third place, then seek for another number of the same name, or kind, put 
that in the first place, the second place must now be occupied by that 
number which is of the same name or kind with the number sought ; when 
these steps are cautiously followed, the scholar cannot fail to make liis 
statement right. 

7. If an ingot of silver weigh 36or. 8. A Goldsmith sold a Tankard 
lOp'wt. what is it worth at 6«.* per for £10 12^. at the rate of 59. 4(2. 
ounce ? j1;w. £9 2s> 6(2. per ouncei I demand the weight 

of it ailfif k 3907. Ibpwt* 



f - 'y 



9. If the moon move ISdeg. lOmtn. 
35sec, in one day ; in what time does 
it perform'one revolution ? 

Ans, 27 days, Ihrs. 43mi/i. 
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10. If a &mOy of 10 persons spend 
3 ^sheb of malt in a month, how 
many bdshels will serve them when 
ttwre are 30 in the famfl j ? 

Am. dinuheh 



11. If a fiunilj of 30 persol 
spend 9 bnshels oi malt in a mon 
1m>w many bushels will serve a fam- 
ily of 10 persons the same time ? 

An$. 3 6vd^e/i. 




12. If 12 a({ie» 3 roods, produce 78 quarters 3 pecks, how much will 
36 acres, 1 rOod^ 20 pokt produce ? Am. 216 jrt. 6 bmh. Upeeks. 



<i 



1^2 SINGLE RULE OF THREi;, DIRECT. &ct- II. 8* 

13. If 5 acres, 1 rood produce 26 quarters, 2 bushels, how. many acres 
will be required to produce 47 quarters, 4 bushels ? Au. 9 acres, 2 rood$ 1 

i' 1 



14. If 365 men consume 75 bar- 
rels of provisions in 9 months, how 
much will 600 men cpnsume m the 
same time ? Am* lO^fi ^<^'*f*^^- 



Note. In the 15th example, in 
order to embrace the fraction (^f 
of a barrel) the integers 102 bar- 
rels must be multiplied by the de- 
r.ominator of the fraction (73) and 
the numerator, (54) added to the 
product. 

After division, the quotient must 
be divided bj the denominator of 
the fraction, and this last quotient 
will be the answer, all which may 
be seen in the example. 

TKe Scholar must remember to 
do the same in all similar cases. 



15. If 500 men consume lO^^ 
barrels of provisions iii 9 months, 
how much will 365 men consume in 
the same time ? 

OPERATIOV. 

barrels. 

loan 

MuUqfKed ijf 73 the denaminaiar 
— — of tike f^aetum, 
306 
714 
Add 54 the numerator. 



As 500 : 7500 : : 365 . 

7500 



182500 
2555 



6|00)27375 



OQ 



73)5475(75 Ans. 
511 



365 

365 






16. How much will 4 pieces of linen containing, viz. 35|, 36, 37^, and 
JC yards come to at 79 cents per yard ? Ms. gl 16,13. 
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17. If I give $S for the use of 
}I00 for 12 months, what mast I 
give for 357,82 the same time ? 



18. How many tiles of 8 inches 
square will lay a floor 20 feet.long^ 
an4 16 feet hroad 1 

Arts 720. 



19. If 2lb. of sugar cost 25 cenis^ 
what will 100/6. of coffee cost, if 8^6. 
of sugar are worth 6/6. of coffee ? 

Am. ^20. 



20. If £3 sterling be equal to £4 
N. England currency, how much 
N. England currency will be equal 
to £1000 sterling? 

Ans. £1333 6s. 8d. 



zl. If I buy 7/6. of sugar for 75 
.-^fehts, how much can I biiy for 6 
dollars? Ans. 56/6. 



N. B. Sums in Federal Money 
are of the same denomination when 
the decimal places in each are equal. 

To reduce sums in Federal Monty 
to the same denomination^ annex so 
many cyphers to that sum which has 
the least number of decimal places, 
or places of cents, mills, &c. as shall 
make up the deficiency. 



m 



SIN6LE RULE OF THREE DIRECT. Sect. H. t 



fft. If 1 bay 76 yards of cloth for 23. A man spends |^3,25 per 

tlld,17, what did it cost pef EH week, what is tl^at per annuin ? 
Dgtish?' M». $l,96U Jim. $169,464. 



U. If 3 horses and 4 oxen be worth 9 cows, how many cows will 6 
horses and 8 oxen be worth i •^"** *^* 



26. Bought a silver cup, weighing 9oz, ipwU Wgrs. for £3 2^. Sd. 3|^ 
what w.-^* that per ounce ? Ans, 6«. 9d. 
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tu 



26. Th^jre ill 9 cistern n^hich has 
4 cocfcfy ^e first mil empty in 10 
min^^s, tb^ i^ecpiid i|i 20 imnutes, 
the thirri ill iO minutes, and the 
fourth in 80 minutes ; in what tiiQe 
win all four running together empty 
.it? 
JIIba. 
10 a$U XRn. 
20 : 1 : : 60 : 
40 
80 
In 1 hour the 4 cocks 
would empty • - 
Then, 

CisU Min, CSst 
As 11,25 : 60 : : 1 • 




27« A man having a pieoe of land 
to plant, tbired tfro iaen and a boy ii 
plant it, one of the men cotdd plant 
it in 12 days, the other in 15 days, 
and the boy in 27 days ; in how long 
time would they plant it if they aR 
worked together ? 

Jhu. 5,346 day$. 



. - 11,25 a<^. 



Min. 
5,33 Am. 



\ 



28. A merchant bought 270 quin- 
tals of ^cod fish, for $780 ; freight 
$31,10 ; duties and other charges 
$30,60 ; what must he sell it at per 
quintal to gain $143 in the whole ? 

Ans. $3,671. 

The sum of all the expenses of 
the fish with the Merchant*» gain 
must be found for the second term* 



29. If a staff 6ft. 8m.^ in 'length 
cast a shadow of 6 feet ; how high is 
that steeple whose shadow measures 
153 feet { Jbit. l4^/c€t. 



^••Ws. 



\ 
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30. Bought 12 pieces of cloth each 51. Boa^t 4 pieces of Holland, 
1.0 yardsy at {1,75 per yard, what each containiog 24 EUs English, foi 
came they to? $96; how much Was that per yard t 



82. Bought 9 chests of tea, each weigfamg SB^ 2qrt. 21^. at £4 9^ 
per cmt. what came they to ? Au, £147 I3s. syt. 



~> 



i 



SscT. IL 8. SINGLE RULE OF THREE DIRECT. 127 

-^ 33. A bankrapt owes in all 972 dollars, and his money and effects are 
bat {607,50 ; wliat will acreditor receiTC on {1 1,333 ? jIm. {7,083 



34» Bon^t 126 gallons of rum for {1 10, how much water must be added 
io it to reduce the first cost to 75 cents per gallon ? Am. 20} ga/. 



05. A-owes B jS3475«but B com* 36. If a person whose rent is 
pounds with him for 13$. 4d. on the {145 pays {12,63 of parish taxes, 
pound ; what must he receive for how much should a person pay 
his debt ? Ans. £2316 13i. 4d. whose rent is {378 7 

Ant. {32,925. 
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Inverse Proportion. 

IN Bome questions the number sought becomes lesf » when the circmor 
stances from which it is derived become greater. Thus when the price of 
goods increase the quantity which may be bought for a giren sum, is smaller 
When the number of men employed at work is increased, the time in which 
they may complete it becomes shorter ; and when the activity of any 
cause is increased, the quantity necessary to produce any given effect it 
diminished. 

These and the like cases belong to the 

SINGLE RULE OF THREE INVERSE. 

The Single Rule of Three Inverse teaches by having three numbers 
sriven to find a fourth, having the same proportion to the second, as the 
first has to the third. 

If more require less, or less require more, the question belongs to the 
Single Rule of Three Inverse. 

More requiring less^ is when the third term is greater than the first, andl 
requires the fwirth term to be less than the second. 

Less requiring more^ is when the tliird term is less than the first, and re- 
quires the fourth term to be greater than the second. 

RULE. 
** State and reduce the terms as in the rule of three direct ; then multi- 
ply the first and second terms together, divide the product by the third, 
and the quotient will be the answer in the same denomination with the 
6ec<^nd term." 

EXAMPLES. 

1. If 48 men build a wall in 24 days, how many men can dp the same m 
1 92 days ? 

OPERATION. 

Men, Days'. Men, Here the third term is greater than the 

As 48 : 24 :: 192 first, and conmion sense teaches the fourth 

48 term, or answer must be less than the sec- 

ond ; for if 48 men can do the work in 24 

192 days, certainly 192 men will do it in less 

96 time. In this way it may be determined 

-1 — — - if a question belong to the Rjule rf Three 

192)1152(6 a»sa»er» Inverse.^ 

1162 . . 

2. If a board be 6 inches broad, 3. How many yards of sarcenet, 
how much in length will make a 3qrs. wide, will line 9 yards of cloth 
square foot? Jlns, Winches, otSgrs. wide ? Ans, 24 yards. 



J 
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4. Lent a friend 292 dollars for 
$ months ; lome time aftenrards be 
lent me 806 doilan : how long may 
I ke^ptt to balance the favor ? 



5. A garrison bad provision for 8 
months, at the rate of 15 ounces to 
each person per day ; how much 
must be allowed per day in order that 
the provision may last 9| months ? 

Jifu* 12]^ wnuh 



6 A garrison of 1200 faai pro- . % * » ■ .How ^mvist the daily 
visions for 9 montiis at the rate of allowance be in order that the pro- 
14 ounces per day, how long wfll visions may last 9 mondis afler the 
the provisions last at the same al- garrison is reinforced ? 
lo wance if the garrison be reinforced iMuB. 10} 4>«Bee«« 

%j 4(K}«i^n? J^M$, GJ^nuMt^ 



t. flow mueb land at |2^S0 per ^. What sum lAoirid be put to ia- 
acre shoidd be given in exchange for iere^ to gain as much in 1 month as 
360 acres at $3,75 per acre ? $127 w^Hikl gain in 12 months ? 



• » '♦ 



R 



, r 
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10. If a man perform a journey in 
15 days, when the day is 12 hoars 
long, in how many will he do it 
ah^n the day is but 10 hours ? 

Ans, IBdaffi. 



^ 11. If a piece of land 40 rods ia 
length, and 4 in breddth mafie an 
acFe, how 'Wide -ranst it be when it iA 
bqt 25 rods long { 



12. There was a certain building 
raised in 8 months by 120 workmen, 
but the same being demolished, it is 
required to be built in two months ; 
I demand how many men must be 
employed about it ? Ans. 480 men 



13. How much in length, thai u 
3 inches broad, will make a square 
foot ? AnM. 48 tficAf f • 



14* There is a cistern having 1 
pipe which will empty it in 10 hours, 
how many pipes of the same capacity 
will empty it in 24 minutes ? 

Ans. 25 pipes. 



15. If a field wiU feed 6 cowv 
91 days, how long will it feed 21 
cows t Ans^ 26 days. 



1^. If the quartern loaf weigh 4 J 
pounds when wheat is g2 per bush- 
el, what must it iveigh when wheat 

in j;i,50 the bushel? 

Ans, Glh, 



17. How many yards of baize, 3 
quarters wide, will line a doak 
which has in it 12 yards of camblet, 

half 3'ard widt ? 

Ans, 8 yards. 
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GENERAL RULE 

For sAting all questions whether direct or inverse, 

K.Pk^e. that , number for the third term, which, si^i^es the same kind 
of tiSting, with ivhat is' sought, and consider whether the number sought will 
be greater or less. If greater^, place the least of the other terms for the 
first ; but if less, place the greater for the first, and the remaining one for 
the second term." 

Multiply the second and third terms together> divide the product by the 
first, and the quotient will .be the answer. 

EXAMPLES. 

1. if 30 bones piough 12 acres, how many will 40 plough in the %ame time2 

OPERATIONS. 

H. ^H, Jie. Here because the thing sought is a number of 

30 : 40 : : 12 acres, lie place 12, the given i^umber of acres, 

12 for the third term ; and because 40 horses will 

' 'plough more than 12, we make the lesser num- 

30) 480(16 Jln$^ ber, 30, the first term» and the greater number , 

40, the second term. 

2, If 40 horses be maintained for a certain sum on hay 'at 5 cents per 
stone, how many will be maintained, on the same sum, ivhen the piice of 
liay rises to 8 cents per stone ? 

C. C. ff. Here, because a number of horses is sought, 

8 : 5 : : 40 we make the given number of hbrses, 40, the 

40 third term, and because £ewer will be miiintnin- 

■ ■ ed for the same money, when the price of hay 

8)200{2S Ans. is dearer, we make the greater price 8 cents, 

* 16 the first term, and O^e lesser price, 5 cents, thc^ 

— i second. 



i 



40 
40 



• * 



The first of theae examples is Direct^ the second Inverse, 

Every question consists of a supposition aiKT a demand. 

In the first the supposition is, that 30 horses plough 12 acre$y and the de- 
mand how many 40 will plovgh ? and the first term of the proposition, 30, 
is found in the supposition in this and every other direct question. 

In the second, the supposition is that 40 horses are n^aintained on hay at 
5 cents per/ stone j and the demand, how many will be maintained on hay at 8 
cents F and the fii'st term of the proportion, 8, isL found in the demand, in 
^is and every other inverse question. 

3. Ifa quarter of wheat afford 60 4. If in 12 months, 100 dollars 

tenpenny loaves, how many eight- ^in 6 dollars interest, what will gaiD 

penny loaves may be obtained from the same sum in 6 months? 
»t? Ans. 75 loaves. Am. ^40 dollan 
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SUPPLEMENT TO THE SINGLE RULE OF 

THREE, 



' \ i 



QTUESTIONS. 

L What is ^t Siagle Rule, of Threes ; or tiie Rnle rfPrepotti^D t 

2. Hdw many kinds of Proportion are there ? 

3. W^atis it that the Single Rtile of Three Direct teaches ? 

4. How can it be known that, a question belongs to the Single Rale of 

Tl^ee Direct 1 

5. Wh^t is nnd^stood by more requiring more and lest requiring less ? 

6. How are questions in the Rufe of 1* hree stated ? 

7. Having stated the. question, how is the answer found in direct pro- 

portion t ' 

D. What do you -observe of the ^fir^t ,and third ternns concerning the 
different denominations, sometimes contained in them ? 

0. When the second, term contains difierent denominations, what is to 
be done ? 

10. How is it known what denominajtion the quotient is of ? 

11. If the quotient or answer be found in an inferior denomination, what 

is to be done ? 

12. When the terms are given in Federal Money, how is the operation 

conducted? 

13. How are the sums in Federid Money reduced to the same deaoini* 

nation? 

14. When va\y number of barrels,^ bales, pieces, &lz, are given, what it 

the method of procedure ? 

15. What is it that the Single Rule of Three Inverse teaches ? 

16. How are the questions stated in Inverse Proportion ? 

17. What is understood by more requiring less and less requiring more? 
18^. How is the answer found in the Rule of Three Inverse ? 

19. What is the general Rule for stating all questions, whether Director 
Inverse ? 

EXERCISES. 

• If my horse and saddle are worth 18 guineas, and my horse be worth 
«ix times so much as the saddle, pray what is the value of my horse ? 

Ans 72uolliir«. 



*c¥. ri. r. sti¥fLtmif td ttfE siNO: n:bv f hree: iw 

' i. 'H<jfrtta&|^9k]f^'o^mh(tih^^^ ^ d. Sopjpos'^ 800 ,st>It)i|ri; were 
fc hilf a yard ^de will cover ^ room placed tn at gatp^on, zifi . roe& pro* 
thit^is is tm^meknA SO feet loti^ ? yi^^^on^ were 'eoiinpiA^d siiffficient fo^ 

'^\m. liOiafks. ^ "two inobBir; How nmny soldiers 

' must depart that the provision m9J 
serve them 5 months ? Ans. 480. 



4. 1 borrowed 186 quarters of com when the price was I9s. how much 
most I paj to indemoi^ the lender when the price is 17f. 4d, ? 

Am. S02}f 

5. Bought 45 barrels of beef at |{3,60 
per barrel, among which are 1 6 barrels, 
whereof 4 are worth no more than 3 of 
the others ; how much must I pay ? 

Ans. $143|50. 



I 



.!.•/ 
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6. A and 6 depart for the M9me place and trarel tfa(e,.0aHie road ; bixt A 
goea 6 day4 before B at the rate of 20 miles per- day ; B follows at tl^ 
rate of 25 miles per day ; in what tune and distance will he overtake A ? ; 

. 4m.^,wQl cvertaU A in fOdays^ and travel 500 miies. 

■ , I • " Here two statements 

will be necessary, one 
to ascertain the time, 
and the other to ascer** 
tain the distance. 



; I . 









Method of assessing town or parish taxis. 

m 

1. Ah inventory of the value of all tiie states, both real and personal, 
and the number of polls for which each person is rateable, must be taken 
in separate colunms. Then to know what must be paid on the dollar, make 
the total value of the inventory the first term ; the tax to be assessed the 
second ; and 1 dollar the third, and the quotient will shew the value oq 
the dollar. 

NoTB. This method is taken from Mr. Pikb*« Ariihmetlci with this difference^ that hem 
ihe money b reduced to Federal Currency. 



&CT. ll. 8. SUPPLEMENT TO THE SING. R. OF THREE. 1S3^ 

2. Make a <iible» by maltiplyiii^ die value on the dollar bjr U 2, 3» 4 , 5» &/ ^ 

3. From the iDrentory take the real and personal estates of each mai \ 
and find them separately, in the table, .which will shew you each manj 
proportional share of the tax for real and personal estates. ' ^ 

If any part of the tax be averaged on the polls, before stating to find th^ .. 
tidue ohi the dollar, deduct the sum of the average tax from the whole sum 
to be assessed ; for which average make a separate column as well as fo«* 
the real and personal estates. 

EXAMPLES. 

Suppose the General Court should grant a tax of 150000 dollars, of which 
a certain town is to pay ^3250,72 and of which the polls being 624 are to 
pay 75 cents each ; the town^s mventory is 69568 dollars ; what vAW it be 
on the dollar ; and what is A's tax (as by the inventory) whose estate is as 
follows, viz. real, 856 dollars ; personal, 103 dollars ; and he has 4 polls ? 

Pol. Os. Pol. Dolls. 

1. As, 1 : ,75 : : 624 : 468 the average part of the tax to be de- 
ducted firom $3250,72 ^nd there will remain $2782,72^ 

Dolls. Dolls. Cts. Dolk, Cts. 

2. As 69568 : 2782,721 : : 1 : 4 oil the dollar. 



V >■. 



TABLE. 



DolU. 


DolU. €isi 


Dolls. 


Dolls 


. cts. 


Dolls. Dolls. 


1 is 


4 


20 is 




80 


200 is 8 


2 — 


8 


80 — 


1 


20 


300— 12 


3 — 


a 


40 — 


1 


60 


400— 16 


4 — ■ 


16 


50 — 


2 


00 


500—20 


6 — 


20 


60 — 


2 


40 


600— 24 


6~ 


24 


70 — 


2 


80 


700— 28 


7 — 


28 


SO- 


-.3 


20 


800— 52 


8 — 


32 


SO— 


3 


60 


900— 36 


9 — 


36 


100 — 


4 


00 


1000— 40 


10— ' 


40 


( 


> 







Now to find what A's rate will be. 

His real estate being 856 dollars, I find by the Ta 
^ ble that 800 dollars is {32 cts. 

that 60 — — 2 

that 6 — — 24 ' 



» 

Therefore the tax for his real estate is 34 24 
In the like manner I find the tax ^410 
for his personal estate to be w S- * ^ 



His 4 polls, at 75 cents eacMtre 3 



Personal. 
Dolla. Cts. 



$41 36 ^ 

Total. I 



DifUs. Cts. 



1 Real. 

IDoHs. Cts. 

i^Ti zTf^'h u'\ 3 0" I 41 30 * 



Dolls. a# J 



156 ^ 0OUBLE RULE OF THREE. Sect. II. fc 

i 9. DOUBLE RULE OF THREE. 



i*HE Double Rule of Three, sometimes called CoifPovifD PrqportioiTj 
teaches by having fire numbers giyen to fini) a sixth, which, if the pro- 
portion be direct^ «iust bear the same proportion to the fourth and f^ as 
the third does to the iSrst and second. But if the proportion be u)frerK« 
the sixth number must bear the same proportioa to th^ fourth and fifth^ps 
the first does to the second and third. 

RUL5- 

1. ** State the question, by placing the three conditional terms in duch or* 
der that that number which is the cause of gain, loss, or action, may possess 
the first place ; that which denotes space of time, or distance of place, th6 
second ; and that which is the gain, loss, or action, the third.*' 

2. ** Place the other two terms, which move the question', under those 
of the same name.'* 

3. "Then, if the blank place, or term sought, fall under the third place, 
the proportion is direct, therefore, multiply the three last terras together^ 
for a dividend, and the other two for a divisor ; then the quotient will be 
the answer." 

4. *' But if the blank fall under the first or second place, the proportion 
is mverse, wherefore multiply the firet, second and last terms together, for a 
dividend, and the other two, for a divisor ; the quotient will be the answer.'* 

EXAMPLES. 

If 100 dollars gain 6 dollars in 12 months, what iWiU 4Q0 doQaiv gain in 
8 months ? 

Statiment of the question, 
D. 
: 6 Terms in ike iuppostiton^ or tonditional.Urms, 
Terms which move' the question. 
Of the three conditional terms, it is evident that 100 dollars put at inte- 
rest, is that one which is the cause of gain ; consequently 100 dollars must 
be the first term ; and because 12 months is the space of time in which the 
gain is made, this, must be 'the second term ; and 6 dollars which is the gain» 
the 'third term. The other two terms must then be arranged under those 
of the same name. 

Now as the blank fiills under t{ie third place, therefore, the question is 
in direct proportion, and the answer is found by multiplying the three last * 
terms together for a dividend, and the two first lor a divisor* 



D. 


M. 


100 : 


12 


400 : 


8 



OFERATION* ' 

100 : 12 : : 6 

400 8 Then, 12|00)192|00( 



8 



100 
12 




IMh. l«4|it 



HOO Divisor. 1 9200 Dividend. 

2. If 100 dollars gnin 6 dollars in 12 months, in what time will 400 do! 

Lirs gain 16 ? 



Sect. li. 9. DOUBLE RULE OF THREE. m 

OPERATION. * , . 

lOO : 12 : : 6 Here the blank ftning under the second term» the 

400 16 proportion is indirect 

6 12 Therefore multiply the first, second and last tetms 

«— — — — * together for a dividend* and the other two for a diYisor. 
ftiOOdh. 192 



ISgQO dividend. M. 

Then 24|00)192|q|»(^ Answer. 
192 



3. A Farmer sells 204 dolls, worth 4. If 7 men can reap 84 acres ef 

of grain in 5 years, when it is sold .wheat in 12 days, how many 

at 60 /cents Pier hashel, what is it cim reap 100 acres in 5 ddyfr'f 

per bushel when he sells 1000 dolls* ^ 
worth in 18 years, if he sell the 
gaiQe quantity yearly ? 

Cts. Y. D. M. D. A. 

.60: 5:: 204 cts.m. - 7 : 12 : : 84 M. 

18 ; . lOQO : ,816 ^ntf , i : : lOa • 20 «itfit« 



5. If a family of 9 persons spend 450 dollars in 5 months, how much 
iFould be sufficient to maintain them 8 months, if 5 persons more were 
added to the family ? «Sftt.^ll20. 



fll8 StJPPLEMfeN»r TO THE DOUfe. ft. 61? THREE, imct. H *• 

StiPPLEMENT TO THE DOUBLE RULE OF 
- THREE. 



~ qUESTiONS. 

1. What is the I^onble Rule of Three ; or Con^nnd Proportion ? 

2. How are questions to be stated in the Double R«le of Three t 

3. How is it known after die statement of the question, whether the 

Proportion be Direct or Inverse ? ' 

4. When the Proportion is Direct, how is the answer to be found ? 

5. When the Proportion is Inverse, how is the answer to be foundK 

EXERCISES. 

1. If $ nien build a wall SO feet long, 6 feet high and 4 feet wide in f0 
da^s, in what time will 24 men build one 200 feet long, S feet high'^and 
thick? Ans. dO days. 

The solid contents 

in each piece of waH 

* •* according to the given 

•t>^ dimensions, must be 

found before statii^ 

the question. 

?. If 40lb. at Boston make 36 at 
Amsterdam, and 90^. at Amsterdam 
make 116 at Dantzicfe, bOw manj 
lb. at Boston iate e^al to 260^&. at 
Dantzick? j9f», 224^6 

K. Ift. Tiie ansfnrer to this 
question i& feniid by two 
llU4ement9 m tbe Bote of 
Tinme iJWMt 






Sect. U. 9. SUPPlEMEENT T6 THE P00& ft. 6P ttiKEE. 15d 

3. Uihe freigHt of \ZCwt. 2^9. 6/^. 275 milet C09t $91, IB; how ftr 
inay ^Cwt. S(frs, be ajbipped fat ^234,78 ? ' ^*. 480 mtTw* 









4. AA itturer put out 75 doilara» 6. If 7 men can tnake 84 rods of 

. at interest, and at the end of eight wall in 6 days ; in what time will 10 

months receired for principal and men make 150 rods ? 
interest, 79 dollars ; I demand at ^ Afu. Hdays. 

what rate per cent he received in- x ' 

terest? Ans. 8 percent. 



f 



(40 SUPPLEftW^:TTO(raEJM>UB.R. OF THREE. Sftct* H.^»; 

-G, If the freight of OUidf. cf sugtr^ c^h weighing l^Cbl. 20 Itftgiies, 
cost £16 ; what must be paid for the freight of 50 flerces ditto, each wei|^ 
ifig 2 j CvM 00 leagues ? Jbu. £92 lU. lOf^i i 



,^:.. 



•} 






»■ . 



J f> 



■»■ 



%vr. II. 10. PRACTI(%: Mi 

i lo: PRACTICiE. , 



' 



** PBACTic&ift flieoDlraction of the Rule of Three Direct, wheo the fir^ 
term happ^ to be aa unit or one ; it has its name ^iiitii its daily use among 
Merchants and. Tradesmen, being an easy and concise method of working 
most questions wbicb-occar in trade and business." 

Proof. By the Single Rtile of TIkree, Compeund Multiplication, or by 
vwrying^ihe' pafHK 

mfeteaay^ advances aremade in this rule, the learner must commit to. 
netnory tht^ fi^Do^vring 

TABLES. 

ALIQUOT, OR EVEN PARTS OF UONEYk 

Parts of a shill. of a £. iPts. of a pqund; P«K?tice^ admits of a great v^y 
d. t. and £• s. d. is! £. rietyof cases, the muItiplicMy 

10 — <- I of whiefa serves little else thau 
6 , 8 - — ^ ^ \ that of confounding* the mind of 
5 — » ^ the scholar ; a din^'rent method 
4 .-* 1 Tiill be purkied here, and the 
3 4 _ I whole comprised; in a few cases, 
2 6 .^ X such as shall be*^ useful and easy 
1 8 — * -JW ^of ^^ scholar to bear in his 
14^ jL memory.' 
1'3 — . ^ The sihaH tiutabier^ of exatfa- 
I . ' — « JU pl^ under- each case will be" 
10 — » JL made up in the Supplement ; 
8 — 4 JL this will lead the scholar to a 
5 — ^ u more particular consideration of 
24 — i ^ them. 



* - i - M 

» - A - liT 

f - tV - tK 

i' — A — rf 



T 



6d. is the sum of 4<i. ^ Id. 
"Id. — — 6d. * \d, 
8(2. is twice Ad, 
9d. 18 the sum of 6(2. ^ 3(2. 

10(2. 6(2. * 4(2. 

llcL ^6(2.3(2.4^2(2. 



I 



OPERATIONS. 



rOVNOS, SHILLINGS, PENCE, FARTH. ' DOLLARS, CENTS, KILLS* 

When the price of the given quan- RULE, 

tity is £1. U. 1(2. per pound, yard, ^ Multiply the quantity by the price 
i&c. then will the quantity itself be bf one pound, yard, &c. the produet 
the answer at the supposed price. — will be the answer. 
Therefore, 

CASE 1. 

When ike price of 1 yar J, pounds ^c, ' 
eontistaofjmrthingsonly; I fit be one • 
farthing, take a fourth part of the ; 
c^uai^tity; if aha^pe|9iiy,take#half; ; . > 

if thrive ^rthbgs, take a half and a ' 
fourth' of the quantit}' and add them. 
This gives the value in pence, which • 
roust be reduced to pounds* 



• • • 



• • •-• ! 



• 



Itt 



PRACTICE. 



Sfect. II. ^ 



POUNDS^ SBILUirOS, VEtfCB, FARTR. 

EXAMPLES. * 
1. What wiU 362 ywds cost at 
|ii. per yard? 

OPERATlOir. 

2)362 
li)l8\ pence. 

155. Id. ;lm. 

Here the quantity stands for the 
price at one penny per yard, but as 
two farthings are but half one penny^ 
therefore (hviding the quantity by 2, 
gives the price at half a penny per 
yard, which must be.xedocedto shil- 
lings, 

2« What will 354^ yards cost at 
id' per yard I 

.OP£&ATI0!7. 
a. f*. 

4)354 2 

12)88 2 
75. 4J. 2 Ans. 
3. What will ,263 yards cost at 
3jf. per yard ? An$, 16$» 6^d, 



' « 1 



4. What win 816 yards cofetAt 1^. 
oeryard! Ans. 175. 



D01.LAR8, CENTS, MILLS. 

1. What Will 362 yards cost at ^ 
7 mills per yard ? 

OPERATION. 

3 6 2 quantkif. 
,0 7 priu. 

}2, 6 3 4 An$. 

J^oie. The answers in the diffisreit ' 
kinds of money will not always eom^ ; 
pare, because in the redaction ^ tht 
price, a smaU fractipn is often lost or 
gained. 



2. W'iiat -vill 3544 yards o^t aft 3 
miUsperyanT? 

OPk^ATION. 

3 6 4 ,5 qmntiig, 
ft 3 price, - 

$1 ,0 6 3^6 

3. What will 263 yards cost at 
1 cent per yard ! Ans. $2,63. 



*i 



f 

^ 



4. What win 816 yards cost 9X: 
3 mUls per yard ? Ans:$StM9f , ^ 



S#CT. I|. 10l» 



PRACTICE. 
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POUirDS» 8BILLIV0S, PENCE, FARTH. 

6* What will 97 yards cost at 3q. 
per yard ? ^ Ans. 69. O^d. 



• ; 



6. What will 126 yards cost at \d. 
per yard ? Ms» 5s. 3d. 



DOLI^RS, CSVTSy MILLS. 

5. What will 97 yards cost at 1 
cent pec yard ? £n$. »97cl#. 



6. What wUl 126 yards cost at 7 
nulls per yard ? £ns. {0,882. 



CASE 2. 
fVken ike price of lib. lyd, ^c. 
coneutt ef pence^ or of pence and 
Jdrihings ; ff it be an even part of a 
afailling, find (he value of the given 
quantity at U, per yard, (the quan- 
tity itself expresses the price at 1«. 
per yard ; if there are quarters, &c. 
ivrite for ^ 3d. for i 6d. for f 9d.) 
and divide by that even part which 
th# pfke is of 1 shilling. If the 
priee.be not an aliquot or even part 
of one shilling, it must be divided 
into two or more aliquot parts ; cal- 
culate for these separately, and add 
the values ; the answer will be ob- 
tained in shillings, which must be 
1 educed to pounds. 









144 



PRACTICE. 



^cT. n. 10 



rOVirD9, HttTLLXNGS, PEKCE, FARTH. 

examples; 

1 . What wfll 476 yards cost* at 7U, 
per yard ? 

OPERATION, 

6d, I I I 476 Price at If. per yard. 
IJfl?. I j I 238 Price at ed, per yard. 
69 6d, price Ij^. per yard, 

2|0)29|7 6rf. price at l\per yd. 



DOLLARS, CENTS, MILLS. 

7. What will 476^ards cooie to at 
10 cedts 4 mills per yard ? 

OPERATION, 

478 
,104 



£14 lis. 6rf. Arts, 



PROOF. 

I. Bj' the Rule of Three. 

y* j£. s, d. Y. 

As47G z H 17 6 : : 1 
20 



.297 
12 



476)3i »70(7c^. 
35^.32 

t 33 

4 

)9k 52(29T. 
9t )2 



2. By Coi npound Multipli- 
cation. 

* 'J price of 1 yard. 
10 • 

6 3 pnc« o^ 10 yards. 

3 2 6 price of iOO yard^. 
4 



12 10 

2 3 

3 



O price of 400 yardt. 
9 1 pn*c« o/* 70 yards. 
9^, price o/'G yards. 



JCl4 17 6j; »ncc o/"4TC lyarrfs. 



1904 
4760 



^49,504 Am. ] 



PROOF. 



€ts, m, D. ^ts» m. y<fa« 
,10 4)4 9 6 4(476 
41 6 



7 9 

7 2 8 

6 2 4 

56 2 4 



f . 



• • • • > 
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PRACTICE, 
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POUNDS, 8HXLZJNGS, FENQE, FARTH. 

What will 176 yards cost at 9id. 
per yard ? 

OPERATION. 
8. 



ed. 

3d. 
Id. 



i 



176 valae at Is. per yard. 



88 yalae at 6i. per yard. 
I of 44 value at 3d. per yard. 
7 4d. ral. at ^. per yd. 



2|0)13|9 4rf.— at9fl. per yd. 
£6 198. Ad. Ans. 

PROOF. 



X What win 668| yards co«t at 
7(L per yardt Jbiz. £16 lit. ^d 



DOLLARS, CENTS, MLLS. 

8. What will 176 yards cost at 13 
cents, 2 mills, per yard ? . 

, Am. Jf23^232. 



9. What will 668} yards cost A 
9 cents 7 mills per yard ? 

jifif. {55,12. 



1^ 



PRACTICE. 



Sect. II. l6 



FOUKDB, SHILLINGS, PENCE, FARTH. 
CASE 6. 

When the price of 1yd, Ub. 4>c. 
t$ pounds, shillingi and pence ; 
multiply the quantity by the pounds, 
and if the shillings and pence be an 
even part of a pound, divide the 
giren quantity by that even part, 
and add the quotient to the product 
for the answer ; but if they are not 
an even part of £1, take parts of 
parts and add them together. Or, 
you m^ reduce the pound in the 
price of 1 yard, &c. to shillings, and 
proceed as in the case before. 

EXAMPLES. 
1. What will 59 yards cost, at 
£6 7*. 6i. per yard ? 

OPERATION. 



bj. is i of £1. 



fs.6d.ia^o£5. 



59 value of£,t per yd. 
6 



354 — at £6 per yd. 
14 154. at 6$, per yd. 
7 7 6 d. at 2s. 6d. 
[per yd. 
Ans. £376 2«. 6d. at £6 

[Is. 9d. 

3. What win 163 yanls cost, at 
£2 8f. per yard t ilii#.£391 4* 



DOLLARS, CENTSi HILLS 



22. What will 69 yards cost, it 
$ilf2S per yard ? 

OPERATION* 
D.C. 

Sl,25 
69 



191 26 
1062 6 



^1253 76 Jlnt. 

23. What will 163 yards cost, at 
{8 per yard t jliit. |1304. 



n 



Sect. II. 10. 



PRACTICE. 



1^1 



POUNDS, SHILLINGS, PENCE, FARTH. 

3. What will 76 yards cost at £3 
2». Id. per yard ? 

OPERATION. 



8, 



^, is } of If. 76 value at U, per yd. 
eZ^shiUingB in £3 2s. 

152 value at 2$. per yd. 
456 — ai 605. per yd. 
Id. is I of 6e2! 38— <tl Sd. per yard. 

6 4d. — at "id. per yd. 

L 

2|0)475I6 



Ans. £237 i6«. 4d. 

4. What is the value of 84 yards 
at £2 145. per yard ? 

^iii.£226 16«. 



DOLLARS, CENTS, BILLS. 

24. What will 76 yards cost at 
}10,43 per yard? 

Am. ^792,68. 



25. What it the Taliie of 84 yards 
at $B per yard ! Am. $TbS. 



9 



148 



PRACTICE. 



Sj|pr. U. 10 



TOVtfDS, SHILLINGS) PENCE, FARTH. 

4. What will 687^ yards cost at 
6ff. per yard ?* An$. £171 17». Bd. 



DOLLARS, CENTS, HILL6. 

16. What will 687^ yards cost at 
83 centSy 3 mills per yard t 



CASE 4. 

When the price of \yd, 4*c. is shtt* 
lings ^ or shillings, pence and farthings y 
and nfitan fv^npftrt of £^, Multi- 
ply tfie v^lvie of the quantity at Is. 
per yard by the number oNhiflings ; 
for the pence and farthings, take 
parts, as in case 2, the results added 
will give the answer, which must be 
reduced to pounds. 

If the price he shillings only, and an 
even number; multiply by half the 
price or even number of shillings for 
one yard, double the unit figure of 
the product for shillings, the remain- 
ing figure will be pounds. 

Note. When the quantity con- 
tains a fraction, work for the inte- 
gers, and for the fraction take pro- 
portional parts of the rate. 

EXAMPLES. 
1. What will 167^ yards cost at 
1 7s. 6 J. per yard? 

OPERATION. 

s. 

I 6c?. U I 167 
i7 

1169 
167 

283d pnce at 17«. per yd* 
83 6---flt 6d. per yard, 
8 9 price of ^ yard. 



2|0)293|1 3d, 
^7is, £MG 11 j. 3,i 



17. What Will 1671 yards cost at 
{2,916 ? j£i». {488,43. 



Sect. II. 



t. 



PRACTiCt:. 
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POUKDS, SHILLINGS, PENCIS, FARTH. 

2, What will 5482 yards . cost at 
12^. -ijS. |$e"r yard ? 

Ans. £3391 199. 9d. 



3. What wi)l 614 yards coH at 
16*. per yard ^ 

OPERATION. 

614 

8 half the prite. 

4912 dofuhlt the Jirst figure 
£491 4#. An$. [for shtll. 

4. What will 176 yai^ cost at. 
12i. per yand { Ms. £105 1 2s. * 



DOLLARS, CfiKTB, MILJ^S. 

18. What wiil 54$2 yards cost at 
$2,063 per yOW ? 

Am. jSl 1309,366 



19. What wHl 614 fatis cost ni 
$2,(367 per yard ? 

Jtis. $1637,538. 



20. What will 176 yards cost af 
$2 per yard ? Jhu. $352. 



5. What will 36 yards cost at "i 
Cd. per yard ? ^ An$. £13 10* 



21. What win 99 yards cost a| 
$ t ,25 per yard ? Jnt* $45. 



M^ 



PRACTICE. 



. II. 19. 



FOUNDS, SHILLIiraf , PEireE, rARTH. 

4. What will 686} yards come tt 
at 2j^. per yard ? 

Am. £1 2ff. lOld. 



5. What will 649^ yards cost at: 
*, ad. per yard ? Am^ £n U. O^L 



OOLLARSy CBirrSi HILLS. 

10. What will 686| yards come 
to at 3 cents 5 mills per yard ? 

Jtfit. $24,001. 



11. What will 649^ yards cost at 
13 cents 9 mills per yard ? 

Am. $90»245. 



6. What wiU 683{ Vards cost at 
^d. per yard ? Am. £23 10«. Off. 



12. What will 683} yardi cost at 
11 cents 7 mills per yard ? 

Am. 79^998 



;9kcT. II. Hk 



PBACTICJB 



'^f 



POUNDS, SHIIXIirOS, PBKCBy FARTH. | 

CASE 3. 

If the price of lib. 1yd. 4rc. be 
shillings and pence and an even part 
of £^9 Divide the value of the given 
quantity at £1 per yard by that even 
part, which the price is of £1. The 
quotient will be the answer. 

EXAMPLES. 

1. What will 719| yards cost at 
Is. Ad. per yard ? 

OPERATIOH, 
£. 8. 

[ U. 4d. I tV i 719 10 price at £1 

— [per yd. 
143 18 price at 4s. 

— [per yd. 
Ans. 47 19 4d. at U. 4d. 

[per yd. 

Here for the sake of ease in the 
operation, because 6x3=16,' there- 
fore 1 divide the price at one pound 
per yard by 6, and that quotient by 3 
which gives the answer. 

2. What win 648 yards cost at 
1«. 8d. per yard } f9ns. £64. 



D0LLA1I8. GBHTS, MlhtB. 






13. What will 719J yards cost at 
22 cents, 3 mills per yard ? 

J2n«. ^160,448. 



3. What will 167| yards cost at 
3s. 4d. per yard t Am.£^l 18«. 4d. 



14. What will 648 yards cost at 
27 cents and 8 mills per yard ? 

Ms. jt80,144> 



16. What wiU 167} yards cost Hi 
56 cents, 6 milk per yard ? 

JIns. ^93,13. 



Itt SUPPLEMENT TO PRACTICE; *£ct. IL la 

SUPPLEMENT TO PRACTICE. 



QUESTIONS. 

1. What is Practice ? 

2. Why is it so called ? 

3. When the price of 1 yard, &c. is farthings, bow is the value of any 

^ven quantity found at the same rate ? 

4. When the price consists of pence and farthings, and is an eVen pdrt 

of l5. how is the value of any given quantity fbtind? 
6. When the price is pence and farthings and hot an even part of 1< 

what is the method of procedure ? 
d; When tbe price consists of shillings, peace ^d faithiogs, how is the 

value of any given quantity found ? 
?• When the price contains shillings and pence and an et^n part of £l, 

how is the operation to be conducted? 
8, When the price consists of shillings only, and an even number,, what 

is the most direct way to find the value of any giv^ quantity ? 
0. When the quantity contains fritctiods, as J-, |, fi&cl. hoi(r are they to 

be treated ? 

10. When the price consists of pounds, and lower denomittatioDS, how is 

the value of any gtV«r quantity, found? .... 

11. When the prices are given in dollars, cents, and mills, how is the 

value of any given quantity found in Federal Money ? 

12. What is the method of proof? 

13. How are operations in Federal Money proved ? 

BiJSRGUSES IN PRACTICE. 

» 

In the foil6wing exercises the attention of th^ Sclfolat* 'nitist bfe excited 
first to consider to which of the preceding cases each question is to be re- 
ferred. That being ascertained, he will proceed in the operation accord- 
ing to the instruction there given. 

1. What will 746J yards cost at IIJ. per yard? j3>w. £34 35. 7](/. 

Under which of the I 
, preceding catics docs 

% this question properly 
belong ? 

What must be done 
with the fraction (J of a 
yard) in the quantity ? 
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2. What will 964 yards cost at Is. 84f. per yard ? Ans. £S0 Bs Sd. 

OPBBATI^ PROOr. 



3. What will 364^ yards cost, at 4. What will 31 G yards coat, at 
^. per yard 1 Ans. Is. i^d. |J. per yard ? Ans. Ids, O'd, 



5. What will 667^ yardd cost, at, C. What will <jV3^ y^iU cost, at 
§ld, per yard ? Cd. per yard ? 

Ans. £3 lOs. lljd. Ans. £22 10^ 9*i. 



U 
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EXTRACTION OF THE SQUARE ROOT. Sect. III. 3. 



To ereiT number there is a r^ot, although there are numbers, the pre- 
cise roots of which can never be obtained. But by the help of decimals, we 
can approximate towards those roots, to any necessa^ degree of exactness. 
Such roots are called Surd RooU, in distinction from those perfectly accu- 
rate, which are called Rational Roots, 

The square root is denoted by this character ^ placed before the power ; 
the other roots by the same character, with the index of the root placed 
over it. Thus the square root of 16 is expressed y^ 16, and the cube root- 

of 27 is ^ 27, &c. 

When the power is expressed by several numbers, with the sign + or— 
between them*, a line is drawn from the top of the sign over all the parts of 

it; thus the second power of 21 — 6 is ^ 21 — 6, and the 3d power of 

56+8 is 1/ 66+8, &c. 

The second, third, fourth and fifth powers of the nine digits maybe Been 
in the following 

TABLE. 



Roots - 



I or Ist Powers 



1| 21 S| 4| 5 



«l 7| 8T 



Squares 



I or 2d Powers 



1 I 4 I 9 I 16 I 26 



36 1 49 1 64| 



81 



Cubes 



I or 3d Powers 



1| 8| 27| 64 I 125 I 216 | 343 | 612 j| 729 



Biquadrates | or 4th Powers 
Sursolids - - J or 5th Powers 



1 I 16 I 81 I 256 I 625 I 1296 | 2401 | 4096 | 6561 



1 I 32 I 243 I 1024 | 3126 | 7776 | 16807 | 32768 | 69049 



{ 3. EXTRACTION OP THE SQUARE ROOT, 



To extract the square root of any number, is to fin^ another number 
which multiplied by or into itself, would produce the given number ; and 
after the root is found, such a miiltipncaliDn is a proof of the work. 

RULE. 

1. '< Distinguish the given number into periods of two figures each, by 
putting a point over the place of units, another over the place of hundreds, 
and so on, which points shew the number of figures the root will consist of. 

2. '' Find the greatest square number^ the first, or left hand period,, 
place th« root of it at the right hand o^ilSe given number, (after the man- 
ner of a quotient in division) £ot the fiflt figure ^f the root, and the equals 
number, tinder the period, and subtr^t it therefrom, and to the remaindes 
bring down the next period for a dividen^ 

3. </ Place the double of the root, already found, on the left hand of the 
dividend for a divisor. ^ 

4. *' Seek how often the divisor is contained in the dividend, (except the 
right hand figure) and place the answer hi^ the root for the second figure of 
it, and likewise on the right hand of the divisor ; multiply the divisor with 
the figure last annexed by the figure last placed in the root, and subtract 
the product from the dividend ; to the remainder join the next period for 

new dividend. f 
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6, *• Double tbe figures already found ia.the root for a new ^l^isor, (or 

bring down your last divisor for a new one, doubling the right hand figure 

of it) and from these find the next figure in the root, as last directed, and 

continue the operation in the same manner till you have brought :down dl 

,the periods." 

** Kott 1. If, when the given power is pointed off as the power re- 
quires, the left hand period should be deficient, it must nevertheless stand 
as the first period." 

" Note 2. If there be decimals in the given number it must be pointed 
both ways from the place of units ; If, when there are integers, the first 
period in the decimals be deficient, it may be completed by annexing so 
. many cyphers as the power requires : And the root must be made to con- 
sist of so many whole numbers and decimals as there are periods belonging 
to each ; and when the periods belonging to the given number are exhausted^ 
the operation may be continued at pleasure by annexing cyphers." 

EXAMPLES. 
I. What is the square root of 729 ? 

OPERATION. 

« 729(27 like roeij. The given number being distinguished into 

4 periods, I seek the greatest square number in 

— ^ the left hand period (7) which is 4, of which 
47)329 * the root (2) being placed to the right hand of 

329 the given number, after the manner of a quo- 

— tient, and the square number (4) subtracted 
000 from the period (7) to the remainder (3) I 

bring down the next period (29) making for 
a dividend, 329. Then the double of the 
« root (4) being placed to the left hand for a 

divisor, I say how often 4 in 32 ? {excepting 
9 ike right handjigure) the answer is 7, which 
I place in the root for tfie second figure of it, 
and also to the right hand of the divisor ; then 
■ multiplying tjie divisor thus increased by the 

729 figure (7) last obtained in the root, I place the 

product underneath the dividend, and subtract it therefrom, and the work 
is done^ 

DEMONSTRATION 
Of the reason etnd nature of the various steps in the extraction of the S^jjark 

Root. * 

The superficial content of any thing, that is the number of square feet, 
yards or inches, &c. contained in the surface. of a thing, as of a table or fioor, 
a picture, a field, &c. is found by multiplying the length into the breadth. 
If the length and breadth be equ^, it is a square, then the measure of one 
of the sides as of a room, is the root, of which the superficial content in the 
fioor of that room is the second power. So that having the superficial 
eontents of the fioor of a square room, if we extract the square root, we 
shall have the length of one side of that room. Oii the other hand, having 
the length of one side of a square room, if we multiply that number into 
itself, that is, -raise it to the second power, we shall then have the super- 
ficial contents of the floor of that room. ; 
The extraction of the square root therefore has this operation on num- 
bets> to arrange tbe rmmbcrs of Tsrhich rre extract the root into a square. 
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N. B. Tlie following qaestions are leA: witliout any abswers^ that the 
Scholar may operate and prove each qoestion. . 

19. Whut irill 1 1 yards of flannel, at 2«« 6d, per yard come tdf 

OFEftATION. PROOV ' 



iO. What will ISlb. of cotton cost at 35. Ad. per lb. ? 



I 



21. What vrili 183 yardi of ribbon come to at 8i. per yard ? 



THE 



SCHOLAR'S ARITHMETIC 



SECTION IIT. 

f<tn:,E3 OCCKBIOeiALVt USEFUL TO HEN IN rARIKOLAK CALUN08 ANB 

PURSUITS OF UFE. 



M. INVOLUTION. 

IirvoLUTioif, or the raising of powers, is the multiplyiiig of any given 
number into itself continually, a certain number of times* The quantities 
in this way produced, are called powers of the given number. Thus, 

4X4= 16 is the second power or square of 4. «=4' 

4X4X4= 64 is the 3d power, or cube of 4. =4' 

4X4X4X4=256 is the 4th power or biquadrate of 4. &==44^ 

The given numbed, (4) is called the first power ; and the small figure^ 
which points out the order of the power, is called the hdex or the Ex- 

pcnent. 



i 2. EVOLUTION. 



Evolution, or the extraction of roots, is the operation by which we 
find any root of any given number. 

The root is a number whose continual multiplication into itself pro- 
duces the power, and is denominated the square, cube, biquadrate, or 2d, 
3d, 4th, root, &c. accordingly as it is, when raised to the 2d, Sd, 4th, kc. 
power, equal to that power. Thus, 4 is the square root of 16, because 
4x4=3: IG. 4 also is the cube root of 64, because 4x4x4=64 ; and 3 is 
the square root of 9, and 12 is the square root of 144, and the cube root of 
1723, because 12x12x12^1720, ami so on. 



-.,- ^ 

IM SUPPLEMENT TO PRACTICE. Seer. II. 10. 

7. What wiU 912| yards cost, at 8. What will 76 yards cost, at 2i 
9J. per yard ? per yard ? 

An$. £34 45. 4^/^ Am. 12i. Bd, 



9. What will 845yai*dsco&t, at 8s 10. What will 91 yards come to 

per yard ? al I6s, per yard ? 

Arts. £338. . Ans. £72 165 



II. What will 166^ yards come to, 12. What will 96 yards cost at 
siXGs. 4d. per yard? 10*. I Jc?. per yard ? 

Ans. £49 11*. 2d. Ans. £48 12*. 



_ -J 
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13. What win 67^ yarda cost» at 14. What will 843 yards cost, at 
12«. 2d. per yard? J9fif.£41 l9.3d. 6s 8dL per yard? Jim.* £281. 



15. What wOl 75 yards cost, at 16. What will 59 yards come to, 
£3 39* 4d. per yard ? at £6 7f . 6d. per yard ? 

Jim. £f31 10». jinf. £376 fts. ed. 



17. What will 59f yardd come to, 18. What will C8 yards cost, at 
at £3 Gs, 8(/. per yard ? £4 Cs. per yard ? 

Jim. £199 3*. U, Jhis. £292 8i. 
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form. As if a man sbonld have 626 yards of carpeting I y^i wide, if he 
extract tb& square root of that number (625) he vvifl then haye the length 
of one side of a square room, the floor of which, 625 yards will be jusi 
•nflicient to cover. 

To proceed then to the demonstration. 

ExitMPLc 2. Supposing a man has 625 yards of carpeting, 1 yard wide, 
what will be the length of one side of a square room, the floor of which 
his carpeting will cover. 

The iirst step is to point ofi* the number into periods of two figures each. 
This determines the number of figures of which the root will consist, and is 
done on this principle, that the product of any two numbers can have at most' 
but so many places of figures as there >are places in both the factors, and at 
least but one less, of which any person may satiny himself at pleasure, 

OPERATION. 

. . The number being pointed off as the rule 

(325(20 directs, we find we have two periods, con- 

4 sequently the root will consist of two figuresv 

' The greatest square numbet in the left hand 

period (6) is 4, of which two is the root, 
therefore, 2 is the first fiigure of the root, 
and as it is certain we have one figure more 
to find in the root, we may for the present 
supply the place of that figure by a cypher 
(20) then 20 will express the just value of 
that part of the root now obtained. But it 
must be remembered, that a root is the side 
of a square of equal sides. Let us then 
form a square. A, Fig, L qach side of which 
shall be supposed 20 yards. Now the side a b 
of this square or either of the sides, shews 
o 20 b the root 20, which we have obtained. 

To proceed then by the rule *' Place the square number underneath the 
period, subtract, and to the remmnder bring down the next period.^^ — Now the 
square number (4) is the superficial contents of the square A made evident 
thus — each side of the square A measures 20 yards, which number multipli- 
ed into itself, produces 400, the superficial contents of the square A, also the 
square number, or the square of the figure 2 already found in the root, is 4, 
which placed under the period (6) as it falls in the place of hundreds, is in re- 
ality 400, as might be seen also by filling the places to the right hand with cy-' 
phers, then 4 subtracted from 6 and to the remainder (2) the next period (26) 
being brought down, it is plain, the sum 625 has been diminished by the re- 
duction of 400, a number equal to the superficial contents of the square A* 

Hence Fig, I, exhibits the exact progress of the operation. By die 
operation 400 3rards of the carpeting have been disposed of, and by the 
figure is seen the disposition made of them. 

Now the square A is to be enlai^ed by the addition of the 225 yards 
which remain, and this addition must be so made that the figure at the 
same time shall continue to be a complete and perfect square. If the ad- 
dition be made to one side only, the figure would lose its square form, it 
must be made to two sides ; for this reason the rule directs, " place the 
double of the root already found on the lefl hand of the dividend for a di- 
visor." The double of the root is just equal to two sides b c and c d <X 
{\\e snimre. A, as mnv be sf^on by what follou-s. 




J 
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C1f%KkTioM CMUtnued. 

' • : The double of ^e root is 4, which placed for 

685(26 a divisor in place of tens (for it must be remem^ 

4 bered that the next figure in the root is to be placed 

— — - before it) is in reality 40, eqnal to the sides b e 

45)225 (20) and c <{ (20) of the square A. 

225 



Fro. II. 



i 


1 


/5 • 






20 


5 


B 


C 


5 


D5 


d 




100 


25 




c 






A 




C 


to 


20 




20 




20 




5 




400 


• 


100 


a 




' 





20 



& 5 & 



The square A &=400 yards. 

C ef =100 — 

Cgh =100 — 

D = 2f5 — 



Proof 625 yards. 



Again, by the rule, " seek how 
oflen the divisor isi»contained in 
the dividend (except the right 
5 hand figure) and place the an- 
swer in the root, for the second 
figure of it, and on the right 
hand of the divisor/' 

Now if the sides b c and c d of 
^ the square A Fig. II. is the length 
to which the remainder 225 yds. 
are to be added, and the divisor 
(4 tens) is the sum of these tivo 
sides, it is then evident that 225 
divided by the length of the two 
sides,that is by the divisor(4 tens) 
will give the breadth of this new 
addition of the 225 yards to the 
sides b c and c d of the square A. 

But we are directed to " ex' 
eept the right hand Jigure^^* and 
1 h&o 'to ^^'piaci^^ auotvent figure 
on the right hand of the divisor ;" 
the reason of which is that the 
addition, C ef and Cg hto the 



aides h c and e d of the square, A, do not leave the figure a complete 
square, but there is a deficiency D, at the comer. — Therefore in dividing 
the right hand figure is excepted, to leave something of the dividend, for 
this deficiency ; and as the deficiency D, is limited by the additions C ef 
and C g ft, and as the quotient figure (5) is the width of these additions^ 
consequently equal to one side of the square D ; therefore the quotient 
figure (5) placed to the right hand of the divisor (4 tens) and multiplied 
into itself, gives the contents of the square D, andithe 4 tens=to the sum 
of the sides, b c and c d of the addition of Cefand Cg A, multiplied by the 
quotient figure (5) the width of those additions give the contents C e/and 
Cg hf which together subtracted from the dividend, and there being no re- 
mainder, shew that the 225 yards are disposed in these new additions C ef 
Cg h, and D, and the figure is seen to be continued a complete square. 

Consequently, Fig. II. shews the dimensions of a square room; 25 yards 
«n a side, the floor of which 625 yards of carpeting, 1 yard wide will be 
iBufficient to cover- 
* The Proof is seen by adding together theddifferent parts of the figure. 

Such are Hie principles on which the operation of extracting the square 
root is grounded. 

W 
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3. What 11 Ihe iquare root of 4. What is the iquare root of 
103426^6 f Am. d21& 43M4 1 Jm. 208, 



S. f?bat it the fqnvie root of 964,51923600411 Jbm. 3I«0S67I. 



Skcr. HI. 5. EXTRACTION OP THE SqjJARE ROOT. ' \& 

6. What is the square root of 7« What if the mpu^re root of 



M6001 









1 64 SUfl^LEMENT TO *ftE J^QJCrA^E ROOT. ft:c?t. IH.^ 

SITPPLEMENT ta THE SQtlAiiE MOOT. 



qUESTIONS, 

1. What is to be understood hy a root ? A power f The lecondy thiiA 

and fourth powers ? 

2. What is the Index, or Exponent ? 

3. What is it to extract the Square Root ? 

4. Why is the given sum pointed into periods of two figures each ? 

5. In the operation, having found the first figure in the root, why do we 

subtract the square number, that is, the square of that figure from 
the period im which it was taken ? 

6. Why do we double the root for a divisor ? 

7. In dividing why do we except the right band figure of the dividend ? 

8. Why do we place the quotient figure in the root, and also to the right 

hand of the divisor ? . . 

9. If there be decimals in the given number, how must it be pointed ? 
10. How is the operation of extracting the Square Root proved ? 

EXERCISES £Y THE SQUARE ROOT. 

1. A Clergyman's glebe consists of three fields : the first contains 5 aeres^ 
2r. lip. the second, iacrei, 2r. 15p. the third, 1 acre^ \r. 14p. in exchange 
for which the heritors agree to give him a square field equal to all the 
three. Sought the side of the square t Am. Sd poles. 



2. A genera! has aa amy of 4096 
men ; how many must he place in rank 
and file to form them into a square ? 

Ans. 64 



I , 



I 



3« There is a circle whose diameier.is i incheaL wh^ is^tl\e diameter of 

Note. Square the given ^jQM^tjji;, mul^pty this 
^uare by the given proportion, and the square 
. ' ri^ot of the product will be the diameter required, 
tfo ithe same in all similar cases. 

ijf the circle of the required diameter were to be 
less than the circle of the given diameter, by a 
(Certain proportion, then the square of the given 
(Kumeter must have heth divided by that prO" 
portion. 



^•c' 

N 



9 

4. There are two circular ponds in a genUeman*8 pleasure ground ; the 
diameter of the less is 100 feet, and the greater is three times as lai^— 
What is its diameter? •^*»*- ^ "3^3,2+ 



6. If the diameter of a circle be It inches, what wiB be the diameter of 
another circle half so lai^e t ^' 8,48+»nc&e*. 
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e. A wdl it 36 feet high, and m »eh heflm it it f7 feet wide ; whit w 
fte lei^^ of a ladder, ttiat will reach to &• ttpef the wall £romttie oppo- 
rite tide efthe dilchl Am. Abftei. 



NoTft. A^Figure of three 
ddety Eke 'that formed bj 
d»e wall, the ditch and the 
ladder, it called a r^ht im- 
gUd trianghf of which the 
tqaare of the hypothenate^ 
or aiantiDg tide, (the ladder) 
it equal to the tnm of the 
tqnaret of the two other 
tidet, that it, the height of 
the wall aDd the width of the' 
ditch. 



7. A Koe of S$ yardt .^rill exatfly reach from the top of a fort to the 
oppotite bank of a river, kiiowD to be 24 yardt broad ; the height of the 
wall k required f Am. 26,88+ yard$. 



SE(?r, III. 4. EXTRACTION OF THE CUBE ROOT. iO\ 

e. Glasgow is 44 miles west from Ectiiibuigli ; Peeblea is ezaetly sottth 
from Edinburgh, and 49 miles io a straight line fiom Glasgow ; what is the 
distance between Edinburgh and Peebles ? Aw. 2lfi+wle» 



i 4. EXTRACTION OP TfiE CUBE ROOT. 



To eitnict the Cube Root of any number is to find another number, 
which.multjplied into its square shall produce the given nuBiber. 

RULE. . . 

1* <* Separate the given number into periods of three figures each, by 
putting a point over the unit figure, and every third figure beyond tiie place 
of units. 

2. '* Find the greatest cube m the left hand period, and put ittf root in 
the quotient 

3. ^' Subtract the cube thus found, from the said period, and to the re* 
mainder bring down the next period, and call this the dividend. 

4. *' Multiply the square of the quotient by 800, calling it the triple 
square, and the quotient by 30, calling it the triple quotient, and the sum 
oi these call the divisor, 

5. " Seek how often the divisor may be had in the dividend, and place 
tbe result in the quotient. 

6. " Multiply the triple square by the last quotient figure, and write the 
product under, the dividend ; multiply the square of the last quotient figure 
by the triple quotient, and place this product under the last ; under att^ 
set the cube of the hist quotient figure, and call their sum ihe^trahend, 

7. ^' Subtract tbe subtraliend from the dividend, and to tJaSemaindei 
oring down the next period for a new dividend, with which prooted as be 
fore, and so on till the whole be finished. 

Note. The same rule must be observed for contimung the operation 
^md pointing for decimals, as in the sonare root." 
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. 1. What is the cabe root of 373248 1 

373248(72 rt« root. 

343 7X7x300—14700, th< trijJt tqmtrt. 

— < 7X30 — 310 the triple quotiaa 

Divtior 14910)30248 

14910 <h« diTMor. 

«9400 14700X2=29400 

S40 2x3x3 lOe 840 

e 2X2X2 =- 6 

30248 30248 At nbtnlmd. 

00000 

DEM0Jm7iATKi?f 
Of tke reaum md natvre of tkt varimta tlep* t'n &e optration of extracting 
the Cl'be Root. 
Any ioliil "body havliu; six equal tides, and each of the sides an exitet 
tquare is a Cube, and the mcaaure in length of one of its sides is the root 
of that cabe. For if the measure in feet of any one side of such a body be 
malliplied three times into itself, that is, raised to the third power, the 
product will be the number of sohd feet the whole body contains. 

And on the other hand, if the cube root of any number of feet be exi 
tracted, this root will be the length of one aide of a cubic body, the whole 
contents of which will be eqiiiillo such a number of feet. 

Supftosing A mrm has lSS24feetof timber, in distinct and separate blocks of 

one foot each ; he wishes to know how Iai*e a sohd body they will make when 

laid together, or what will be the length of one of (he aides of th;it cubic bodj? 

To know this, all Ui;it is necessary is to extract the cube root of that 

number, in doing which Ipropose to illustrate the operation. 

OFERlTIOir. . 

Ip this DDndKr, pointed off as th« rale directs, 
13824(20 diece are two periods: «f course there will be 

8 two figares in the root 

6824 The greatest cabe in the right hand period 

Fio. T. (K) is 8, .of Which 2 k the root, tlierefore 2 

C 20 D pUoed in the quotient is the first figure of the 

' root; and as it is certiiinwe have one figure more 

te find in the root, we may for the present sup- 

o ply tlie place of that one i^nrc by a cypher (20) 

■B then iO will expre&'t the true value, of that part 

^ of the r6ot now obtained. But it must be re-. 

SDiembered,' that Uie cube root is the length fit 
one of the sides of the cubic body, whose length, 
breaoth and thickness are equal. Let us then 
f^nn H cube. Fig. I, each side of wliich shall be 
supposed SO feet ; now tbe side A B of this cube, 
or either of the sides, shews the root (20) Kbicb 
—'-^ we have obtained. 



Irnts '/ ihe Cahe. 
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fh^ Au|^ ^ext directs, subtraci the cube thus found from ike taid petiod^ 
Ond to ike remainder bring doram the next period, 4*c. Now this cube ^8) ii 
the solid cootenU of the figure we have in representation. Made evident 
th«s^«-^acb side of this figure is 20, which being raised to the 3d power* 
that is the length, breadth andUuokness being multifdied into each other> 
ffives the solid contents of that figare3=8000 feet, and the cqbe of the root, 
(2) which we have obtained, is 8, which placed under the period froiR 
which it was taken.as it falls in the place of thousands, is 8000, equal tp the 
solid contents of the cube A B C D £ F, which being iubtn^cted from the 
giyen nimiber of feet, leaves £1824 feet. 

Hence, Fig.L exhibits the exact progress of the operation. Bj the ope- 
•ration 8000 feet of the timber are disposed of, and the figure shews the dis- 
position made of them, into a solid pile, which measures 20 feet on every side* 

Now this figure or pile is. to be enlarged by the addition of the 5824 feet, 
which remains, and this addition must be so made, that the figure or pile shall 
continqe to be a complete cube, that is, have the measure of all its sides equal. 

To do this the addition must be noade equally to the three differeot 
equareS) or fiioes a, c and b. 

The next step in the operatipi) ^s, to find a divisor ; and the proper di- 
visor will be, the number of equate feet contained in all the points of the 
figure, to which the addition of the 6824 feet is to be made. 

Hence we are directed to *' multiply the square of the quotient- by 300,*' 
4}io object of which is ^o find the superficial contents of three fiices a, c, 5| 
to wbach the addition is now to bemfi^. And that the square of the quo- 
Uent, multiplied by 300 gives the superficial cooteDts of the fcces «, c, b^ 
p evident from what follows : 

j^f A B««£a^ 4 .. I quatient/gure. 

Superficid co«tf«ii&*=s40o) . 4 ft« square oft. 

3 ' ^ • SG? 

The triple square 12()b=^&e The triple square 1?00=<A^ sUpSlfi^^ 
supei[ficial contents (f ike faces contents of ihk faces a, c, 6$id 6. 
a, c, and b, Jlere the quotient figure 2 is properly, 

The two sides A B & A F t^o tens^ for there is finothe^ figure to fol- 
of the face a,, multiplied into low it in the root, and the square of 2, 
each other, give the superfi- standing as units, is 4, but its > true value 
cial content of a, and as the is 20 (vie side A 'B) of which the square 
faces, a, c, and 5, are all equal, is 400, we therefbre lose two cyphers, and 
therefore the content of face these two cyphers are annexed to the fig» 
a, multiplied by 3, will give ure 3 — Hence it appears that we square 
the contents of a, c, and 6. the quotient with a view to find the super- 
ficial content of the face or square a, we 
multiply the sfjuare of the quotient by 3, to find the superficial contents of 
tlie three square?, a, c, and 6, and two cyphers are annexed to the 3, because 
in the square of the quotient two cyphers were lost, the quotient requiring 
a cypher before it in order to express its true value, which would throw the 
quotient (2) into the place of tens, whereas now it stands in the place of units. 

Now when the additions are made to the squares . a, c, and b, there will 
evidently be a deficiency, along the whole length of the sides of the squares, 
between ^ach of the additions, which must be supplied before the figure 
can be a coo^lete cube. These deficiencies will be 3, as may be seen, 
^ig, IF. nnn, X 
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TrijAt Tuolimt GO^to Hit ttnglh 
«^ 3 ttdtt where are Aefmeneia io 
it JUUd. 



Therefore it b, that we are directed, " multiply the gvolieat by 30, tailing 
it the triple quotient." 

The triple quotirtit is the sum of the three lines, or sides, gainst wk'^h 
nre the deficiencies n n *, alt which meet at a poiat, Digfa the centre of txte 
Agare. This is evident from what follows. 

The deficiencies are three in number, '\, 

the; nre the whole length of the tides, S quotitnt. -A-^ 

the lei^h of each side it SO feet, 30 ' ^ ' 

Therefore «0 — 

9 Triple fdolunt 60 tqval the leffA , 

— of 3 tide), 4*. " "~ 

Here as hefore, the qaotiedt 
lacks a cypher to the right banil^ti, 
to exhibit its true value ; tbe 
qnotieDt itself is .the length of 
one of the itdgR, where ore the deficienci^ ; it is rauldplied by 3 t>ecai»e 
there are 3 deficiencies, and a cypher ia aanesed to the 3 becaate it has 
been omitted in the quotient, which gives the same product, a if Hie tnre 
value of the quotient SO, had been multiplied by 3 alone. 
i 1200 tbe triple tquare. 
We now hare \ 60 tbe triple quotient 

Tl;e sum of which, 1260 is the divisor, equal the number of square 
leet contained in all the points of tbe figure or pile, to which the addition 
of the 5824 feet is to be made. 

OFBRATIOK, continued, 

13824(24 rfterool. This Figure in tte root (4) shews 

8 the depth of the addition on every point 

Divit. 1260)5824 theiividtnd. where it is to be made to the pile Ol- 
^gQQ- figure, represented, /l^jf. /. 



6824 Bvbtnkead. 



1200 triple tgtmre. 
4 last quotient Jigui 



4800 feet, tqval the addUii 
a ilrplk of 4 feci on 



Via. II. exhibits the additions made to 
the squares a e b, .by which they are 
covered or raised by a depth of 4 feet. 

The next step in the operation is tit 
find a subtrahend, which Eubtrahend it 
Ibe number of solid feet conLtined in all 
the additions to the cube, by the last 
figure 4. 

Therefore the rule directs, multiply 
the triple square by the last quotient ^ure. 

The triple square it must be remem- 
bered, is the superficial cortenla of the 
faces a e and 6, which multiplied by 4, 
the depth now added to theae faces, or 
Equares, gjves the number of solid iiiel '■ 
contained in the uitdilions by the lust 
quotient figure 4. . ' 



mde to ilic ; 



t, orfii£t*y m, t, fr, of Fi^. I " 
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F4ii 

60 triple quotUnt* 
16 $jwtr9 of the Ituf gvorient 



■••••. H 

Then, " Multiply t/ke square if the lout ^•^ 
fietU figure 'by ih$ triple quotient,^* This is to 
fill^the deficiencies, nnn^ Fig, II, Now these 
cTeficiencies ai« limited in length by the length 
of the sides (SO) and the triple quotient is the 
sum of the length of the deficiencies. They are 
limited in width by the last quotient figure (4) 
the square of which gives the area or super- 
ficial contents atone eiid, which mnlidpUed into 
their length, or the triple quotient, which is 
the same thing, gires the contents of those ad- 
ditions 4n4, 4», 4n, Fig.ilh 



Pio. IV. 
20 



960 feet dupa$ed in tkt defkienctes^ between t&e additions to the squares 
a c b^ Fig, in, exhibits these d^ieieneies^ supplied 4n4, 4n, 4n, and 
discovers another deficiency where these approach together^ of <& 
comer wanting to niake 4he figure a complete cube. 

Lastly, ** Cid>e the last quotient figure.^^ This 
is done to fiU the deficiency, Fig. Ill, lefl at 
one comer, in filling up the other deficiencies, 
fin n. This comer is limited by those defi- 
ciencies on every side, which were 4 feet in 
breadth, consequently the square of 4 will be 
the solid content of the comer which in 
Fig, IF. € e eis semfiUed, 



4» 




1 » 



Now tbft sam of these addifitais make the 
sabtiahend, which subtract firap the dividend 
and the work is done. 



16 

4 



64 feet %$ As comet e s e« where (he additions nnn^ approad^ together, 

I^re IF, Shews the pile which 13824 solid blocks of one foot each» 
would make when laid together. The root (24) shews the length of a side. 
F^. I. shews the pile which would be formed by 8000 of those blocks, first 
laid t<^ther ; Fig. II. Fig. III. and Fig. IV. shew the changes which the 
pile passes tfaroagh in the addition of the remaining 5824 blocks or feet. 

Proof, By adding the contents of the first fi«:ure, and the additions ex- 
jhibitea in the other fignrlss together. 



'H-.- 



(9^ 



ta^TKAOflOK OS THE CUB^ t^q^y, 

Feet. 

8poo>CQiitQ0t9 o(Rg. I 
480a addition to the &ce» or 6qiia|» a, e, ap^ lb. 11^ ^ 
960 addttion tp fill tKejeficieociea si, n,*tfi^ ^. iXb 
64 addition at ^ cornar^ e, e, e, |1^- ^* where tte ail^iotf 
- . - . . . together. 



^824 Number oliblodks or solid feet» idl which are now danpoui . 
ioL Fig* tV« foamog i^.p^ o^ solid bod^ of tknberi 24 ieet 
on a side*. 

Such ia Ae ^emouitratioikof die reaum and natare i^Hie variiomstepp iji 
Ihe operation of e]|trat4Mig the cube root Proper Tievip of the fignres^ ani 
of tfaoae steps in the opeiaiion ittnstratod by them, wiU not generally be 
acquired without soltie diligence or attention^ Scholars more especiallj 
wiU meet with difficulty. For their assistance, amatt bloda^ might be 
formed of wood in imitation of the Fig^raSj with &eir j^arta in'>di£ferent 
pieces. By the help of these, Masters, in most instances, would he,able 
to lead their pupils into the right conceptions of those fiews, ii^hj^h are 
here given of the nature of this operation. 



3. What is the cube root of 2^024576 ? 



i^iii;. 1^. 



? . ♦ 



i-f. 
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4. Wltitt b the cube root of UASSB'mh^l Jliu. «^28. 
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Sf. WluiCis the oibe root of 84iff04619 1 An. 4»39. 



6. What is the cube root ore? 4m. Utb-t- 



« ♦ 
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SUPPLEMENT TO THE CUBE BOOT. 



QUESTIONS. 

1. What 18 a Cube? 

2. What 18 understood by the cube root ? 

3. What 18 it to extract the c»be root ? 

4. In the operation, having found the first figure of tiie root, why is the 

cube of it subtracted from the period in which it was taken ? 

5. Why is the square of the quotient jnultiplied by 300 ? 

6. Why is the quotient multiplied by 50 ? 

7. Why do we add the triple square and triple quotient together, and the 

8om of them call the divisor ? 
t. To find the subtrahend, why do we multiply the triple square by the 

last quotient figure ? the square of the last quotient figure by the 

triple quotient ? Why do we cube the quotient Sgare ? Why da 

these sums added, make the subtrahend ? 
9. How is the operation proved ? 

EXERCISES W IHE CUB^ ROOT. 

J. If a bullet 6 inches in diameter weigh 321b. what will a bullet of tb^ 
fSune metflil weigh whose diameter is 3 inches t Ant. 41b. 

NpTK. << The solid 
contents of similar fig- 
ures are in proportion 
to each other, as the 
cubes of their similar 
sidesp or diajpeters.'\ 
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* 

2. Whtt to^esM^ of a cuMad motftd^ etfuA tt «ne St&8 feet ktog, 216 
broad and 48 feet hii^ ! J9»w. 144J^«i. 



S. There, is a cubical vessel whose side is two feet ; 1 demand the side 
•fa vessel which shall contain three times as much ? 

dn$» Zfeet ten inches and } nearly. 

Note. Cube the given sidsi 
multiply it bj the given pro- 
portion, and the cube root of 
the product will be the side I 
■ought 
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fi5* PEU-OWSHIPr 



FELLOWS^HIt* is a ralfi by which merchants and others, trading in 
partnership, compute their particular shares of the gain or loss, in propor- 
tion to their stock and the time of its continuance in trade. 

It is of two kinds, Single and Double. 

SINGLE FELLOWSHIP, 

Is when the stocks are employed equal times. 

RULE. 

As the whole sum of the stock is to the whole gain or loss, so is each 
man^s particular stock to his particular share of the gain or loss. 

Proof. Add all the shares of the gain or loss together ; and if the work 
be right, the sum will be equ^l to the whole gain or loss. 

EXAMPLES. 
1. Two merchants, A and B, make a joint stock of SOO dollars ; A puts 
in 75 dollars, and B 125 dollars ; they trade and gain 50 dollars ; what is 
each man's share of the gain ? 

OPl^TION. 

DolU. DoUs. DoU$. 
«^ 200 : 50 : : 75 jf« 200 : 50 : : 126 
76 126 

250 250 

350 100 

D.et$., 50 



200)3760(18,76 A*s share. D. ets. 

200 200)6250(3M5B'8 share. 



600 

1760 

1600 250 

200 

1500 

1400 500 



400 

1000 18,76 A's share. — — 

1000 31,26 B's share. 1000 

^ 1000 



60,00 Proof. 

2. Divide the number 360 into 4 such parts, which shall be to each othejr 
as 3, 4, 5, and 6. 

60 

120 

360 Proof. 

Y 
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3. A man Aed leaying 3 sons, to whom he bequeathed his estate in the 
fbllowing mamier. m. to the eldest he gave 184 dollars, to the second 155 
dollars, and to the third 96 dollars ;. bat when tiis debts were paid, there 
were but 184 doUara left ; What is each one's proportion of his estate ? 

Am. 77,829 ) 

65,563 ) Skares. 
40,606 ) 



• 4 » 



4. A aed B companied A put irf £45, and took | of the gain ; What 
did B put in ? Ms. £30. 
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no UBLE FELLO fVSHIP. 

DOUBLE FELLOWSHIP, or Fellowship with time, is when the stocks 
of partners are continued unequal times. 

RULE* 

Multiply each man's stock by the time it Was continuisd in tt^de. Then, 
As the whole sum of the products is to the whole gain or loss, so is each 
man's particular product to his particular share of the loss or gain. 

EXAMPLES. 

1. A, B, and C, entered into partnership ; A put in 85 dollars for 8 
months ; B put in 60 dollars for 10 months ; and C put in 120 dollars for 
3 months ; by misfortune they lost 41 dollars : What must each man suS" 
tain of the loss? 



85 



8 10 


3 


^80 600 
As 1640 : 41 : : 680 
680 


360 


680 
2720 
164|0)2788|0(17 A's loM^ 
164 




1148 
1148 




0000 




As 1640 : 41 : : 360 
360 




2460 
123 




164|0)1476|0(9 C's loss. 
1476 





OPERATION 

60 120 680 A's product. 

600 B's product. 
360 C's product. 

1640 
As 1640 : 41 : : 600 
600 



164|0)2460|0(15 B's loss. 
164 

820 
820 



0000 



DolU. 
17 A's loss. 
15 B's loss. 
9 C's loss. 

41 Proof. 
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; ... • . ... 

2. A, By and C, trade together ; A, at first put in 4B0 dollars £br 8 
months, then pat in 200 dollars n^ore and contipned the whole in trade 8 
months longer, at the end of wUch he took^ oat his whole stock ; B pat 
in 800 dollars for 9 months, then took out 2^83,333 and.coQtinaed.the rest 
in trade 3 months ; C put in ^366,666 for ten months, then put in 250 dol* 
lars more, and continued the whole in trade 6 months longer. At the end 
of their partnership thej had cleared 1000 dollars ; what is each man's 
share of the gain! 

jfei#. ^78^827 A's ishace^ 
320,4£i2 B*s share. 
300,721 C's share. 







.J- 
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SUPPLEMENT TO FELLOWSHIP. 



QUESTIOKB. 
I.'Wh»tisPrflows%? ^ 

2. Of how many kinds is Fellowship ? 

3. What Is Single FeUowship ? 

. 4. WliiKt ss the rule for operating ia Single Felltnvaliip t 
'5. Wh^t is Doable Fellowship ? 

6. Whsit is the nile for operating in Double Fellow^lup t 

7. How is^Fellowihip proved ? 

BXERCmES m FELLOWSHIP. 

A* B, and C, hdld a pasture in common, for which thegr pay £20 per 
Annum. In this pasture, A had 40 oxen for 76 days ; B had 36 oxen for 
50 da3^s, and C had 60 oxen for 90 days. I demand what part each o| 
these tenaiits ou|;ht to pay of the.£20. 

j^ f. d, g. 
JlfU.6 10 2 IfllfA'spart. 
3 17 1 Olllf B'8 part. 
12 8 ^l^C'4fatt 



/V/ 
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{ 6. BARTER. 



BARTER is the exchanging of one commodity for another, and teaches 
merchants so to proportion their quantities, that neither shall sustain loss. 
Proof. By changing the ojrder of the question. 

RULE. 

1. When the quaniUy of one commodity is given with its value or the value of 
its integer, cts also the value of the integer of some other commodity to be ex- 
changed for it, to find the quantity of this commodity : — ^Find the value of 
the commodity of which the quantity is given, then find how much of the 
other commodity at the rate proposed may be had for that sum. 

2. If the quantities of both commodities be give/i, and it should be required 
to find how much of some other commodity, or how much money should be given 
for the inequflJity of their values : Find the separate value of the two given 
commodities, subtract the less from the greater, and the remainder will be 
the balance, or value of the other commodity. 

3. If one commodity is rated above the ready money pricCy to find the har^ 
tering price of the other : Say, as the ready money price of the one is to 
the, bartering price, ^o is that of the other to its bartering price. 

EXAMPLES. 
1. How much coffee at 25 cents 2. 1 have 760 gallons of molasses, 
per lb. can I have for 561b. of tea at 37 cents 5 mills per gallon, wliich 



at 43 cents per lb. ? 

OPERATION. 

5 6 lb. of tea^ 
,4 3 per lb 



1 6 8 
2 2 4 



I would exchange for 66 cwt. 2 qr. 
of cheese at 4 dollars per cwt. Must 
I pay or receive money, and how 
much? 

Ans. must reeeivt {19. 



lb. oz. 



2 5)2 4, 8(96,5^ '^' 
2 2 5 



1 5 8 
1 5 



8 
6 



2 5)1 2 8 
1 2 5 
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3. A and B barter ; A has 1^ basheld of wheat at 5f. M. per busheU 
for which B gives 65 bushels of barley, worth 2#. \0d, per bushel, and the 
balance in oats at 2$. Id. per bushel ; what quanti^ of oats^ust A receive 
fromB! jSm. 38511 6tti^2f. 



• ' I 



» • 



4. A has linen doth wortli SOc?. an ell, ready money ;, but b barter 
he would have two shillings ; B has broad cloth worth 14«. 6d. per yard, 
ready money ; at what price ought the broad cloth to be rated in barter ? 

*^n5. Hs. 4d. 3q.-^^ per yard. 



m SUPPLEMEI^T .TO BARTER. Opyrv^flUL 8. 

SUFrLEMENT TO BA^fER. 



CIUESTIONS. 

1 . What IB Barter ? 

2. When and how does this rule become useful to merchants t 

3. When a gi?en quantity of one commodity is bartered iov some other 

commodity, how is the quantity that will be required of this last 
commodi^ found ? 
4* If the quantity of both commodities be giFen, and it be required to 
know how much of some other commodity, or how. much money 
must be given for the inequali^, what is the method of procedure ? 

5. If one commodity be rated above the money price, how do you 

proceed to find the bartering price of the other commodity! 

6. How is Barter proved 7 

EXERCISES. 
L A and B bartered ; A had 41 cwt. of hops, dOt. per cwt for which 
B gave him £20 in money, and the rest in prunes, at 54. per lb. Idemand 
how many prunes B gave Aj besides the £20. «Aif. 17C 9j^ 4tt. 



2. How much wine at {1,28 per gallon, must I have (ot 26cwt 2qr. 
14Ib. of raisins, at J59,444 per cwt. ? Ans. IdSgal. Iqt. Upt. 
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f 7. LOSS AND GAIN- 



<'L<«9'S4i)(ii'2@iiiiUd.^]nde i^hkh en^^ to estimate tbe 

profit or loss in baying and seUiQg^@Qo4s.; also to rais^ or &U the price of 
th^n^tH^) a(«otQS|^ :or l0se.ao mupb pors cent.*' 

CASE I. 
To kn&tv i^a^kai is gamed cr lost p^r cent. First, find what the gain or 
loss i0£1>y:.svbtractioii, then as the price it cost is to the gain or loss, so is 
f 100 (or £100) to the gain or loss per cent. 

EXAMPLES. 
1. If I buy candles at 16 cents 7 2. Bought indigo at ^1,20 per lb. 
nllbper lb. and sell them at 30 cts. and sold the same ,at 90 cents per lb/ 
per lb. what shall 1 gain per cent or what was lost per cent i 
in layiqg out 100 dollars ? Au. $25. 

OPERATIOir. 

I sell at ,20 per lb. 
Bought at ,167 per lb. 



I gain ,033 per lb. 

T}^r.9B ,167 : ,0 3 3 : : 100 

1 

D.cts. 



»167)S,d 0(19,76 Aus 
1 6 7 



16 3 
1 5 S 

1 « 70 

10 10 
10 2 

B ^ 

3. Bongfat 37 gallons of Brandy at 4.. Bought hats at 4iu a pie^Q, an4 

^1,10 per galkm, and sold it for sold them again at4«. 9(2. ; iMiat is 

j^40 ; what was gained or lost per the profit io laying out £100 ? 

cent? Ans.il,719^ss Am. £lB,lSs. 



t66 LOSS AND GAIN^ ^ * Sict. HI. 7. 

CAS£ II. 

To know how a cotamodity must (e sold to gain or lose so mueh per cent; 
As 100 dollars (or £100) is to the price ; so is 100 dollars ([or £100) with 
the profit added or the loss subtracted to the gainiDg or loipg price.* 

EXAMPLES. 
1. If I bay wheat at { 1,25. per boshely 2. If a barrel <^ mm cost 
how must I sell it to gain 15 per cent? 15 dollars, how mast it be soli 

to lose 10 percent? 

jSfif. $13,50. 

' OPERATION. 

As 100 : 1,2 5 :: 11& 
1 1 5 



1 

100)1 

1 


6 2 5 
12 5 ' 
2 5 

D. cts. 

4 3^7 5(1,43 



7 <atl^. 




4 3 7 
4 






3 7 6 
3 






7 5 
7 





t > 



t 



fiO 

V 

3. If 120lb. of steel cost £7^ how mt;it I flellit peir Ik to gain 15| pet 
cent? AfU. U. Ad. per Ih. 



♦> 
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SUPPLEMENT TO LOSS AND GAIN. 



qUESTIONS. 
1* What 16 Loss and Gain ? 
f • Haying the price .at which goods are bought and sold, how is ^e lost 

or gain estimated ? 
Si To know how much a commodity most be rained at to gain or lose 

so much per cent, what is the method of procedare f 

4. How may questions in Loss and Gain be proved ? 

EXERCISES. 
1« A draper bought 100 yards of broadcloth for £56. I demand how 
he must sell it per vard to gain £15 in laying out £100 ? 

Ani. 12t. 10(2. 2;. 



2. Bought 30 hogsheads of molasses at $600; paid in duties ^20,66 ; 
for freight ^40,78 ; for porterage $6,05, and for insurance, $30,84 ; If I 
sell it at $26 per hogshead, how much shall I gain per cent ? 

Ans. $11,695. 



r 
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# 8. DUOBECIMALS ; 

OR, CROSS MlTLTlPLICATIOJIf. 



Tbis rnle is particiilarlT^ useftil to Workmen and ArUficen m caslingp \^ 
tile contents of their work. 

'DimemDM are taken in <iet, ineiMS'iMd parti. Indies adi ^^s «re 
sometimes caMed^rines (!) seoonds O thirds C*^ «ftd fonrdis ("") 

TABLE. By this rae also may be ^ouiii' 

12 Fouriht make 1 TTitrd. ted the solid contents of bodies, Clar- 

is Tltirds - • - I Second. ine the measures of their, different 

12 Seconds ' - - 1 inch or prime, sides, and is very useful therefore in 
12 Inches or Pr. 1 'Foot. measuring vrood. 

RULE. 

1. Under the multiplicand write the corresponding denominations of the 
multiplier. 

2 Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, and write the result of each under its respective 
term, observing to cariy an unit for eveiy 12, from each lower denomina- 
tion to its superior. 

3. In the same manner multiply the multiplicand, by the inches iif the 
multiplier, and write the result of each term in the multiplicand, dius mul- 
tiplied, one place to the right hand in the product. 

4. Proceed in the same manner with the other parts in the multiplier* 
which if seconds, write the result tooo places to the right hand ; if thirds, 
ihree places^ 4*^. and their sum will be the answer required. 

The more easily to comprehend the rule — ^Note. Feet multiplied by feet 

give feet — ^Feet multiplied by inch- 
es give inches — Feet multiplied by 

i?vAii#i>Ti?G seconds give seconds — Inches mul- 

£AAMfLbS. ^pii^^ ^^y in^.jjgg gi^g seconds— In- 

ches multiplied by seconds give 
1. Multiply 7 feet, 3 inches, 2 thirds — Seconds multiplied by se- 
seconds, by 1 foot, 7 inches and 3 conds give fourths, 
seconds. 

ofERATioir. Here. I multiply the 7f. 3in. 9f by 

F. I. '^ the If. in the multiplier, which gives 

7 3 2 seconds, inches and feet. 

17 3 Next I multiply the same 7f. 3in. 2* 

' by the 7in. saying 7 times 2 is 14 

7 3 2"' which is once 12 and 2 over, which 

4 2 K) 2 '^ (2) 1 set down one place to the rig^t 

19 9 6 " hand that is in the place of thirds and 

■ carry one to the next place and pro- 

Prod. 11 7 9 116 ceed in the same manner with the 

other terms. Lastly, I multiply the 

multiplicand by the 3" saying 3 times 

9 are 6, which I set down two^ places to the right hand and so proceed 

with the other terms of the multiplicand. The "nm of all the products 

is the answer. 



Sectw ni. Sr DUODECUfALS. Ud^ 

F. L r. I. f;i. 

F. I.* p. I. F. I. 



a. MuKfiyHi litu Sl'hyf£ 6. MuUpljr'Bf. 6m. T by 12£ 

Prprf. 55C an. 9" 3* 9"^ Prod, llOf. S' 2" lO'' lOf' 



T. now much wood in a load which measures lOf. io length, 3£ 9ki. 
in width, and 4f. Bin. in height ; aod how much will it cost at {1,33/ 
fftt oonfif Mt^ Ixard'bitd 47 $olid/ntove r i t^wUt c^ $1 dlcU*' Sm. 



19a DUODECIMAL?. Sect. III. 8. 

« ^ 

Or, we may multiply by the feet as already directed, and for tjie inches, 

take such parts of "tibe multiplicand, &c. as the inches are aliquot or even 

parts of a foot as done in the rule of Practice. 

8. How many square feet in a board of 16 feet 4 inches in length, and 

2 feet 8 inches wide ? 

OPERATION. Here in the first place I multiply 



Ft. In. the 16ft. 4in. by the feet (Z) of the 

6 inches t> ^ 16 4 multiplier ; the inches (o) not be- 

2 8 ing an even part of a loot, I take 

such as are an even part ; thus, 6in. 

32 8 is half a foot, therefore divide the 

g I 8 2 " multiplicand by 2 for 6 inches, and 

2 8 8 that quotient by 3 (2in. is ^ of 6iii.) 

■ ■ for 2 inches, all which bemg added 

Am. 43 6 8 give the product of 16 feet 4 inche8> 

multiplied by 2 feet 8 inches. 

9. Another board is 18 feet 9 inches in length, and 2 feet 6 inches wide» 
how many square feet does it contain ? Ans. 46ft. lOin. 6* 

By Practice. By Duodecimal. 



10. There is a stock of 15 boards, 12 feet 8 inches in length, and 13 
inches wide ; how many feet of boards does the stock contain f 

^ Ans. 206ft. lOin. 

ByPractke. / \' ? ,, By Duodeeimak. 

t :: 
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1 \ ' ' 
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SUPPLEMENT TO DUODECIMALS. 



QUESTIONS. 
1. Of what Qsie ore Daodecim'als ? To whom more specially are they 
useful? 

5. Iq what are dimensions taken % 

3. How do you proceed in the multiplication of duodeoimals ? 

4. For what number do you carry ?. 

B. What do you observe in regard to setting down the product different 
from what is common in the multiplication of other numbers? 

6. Of what term is the product whidh arises from the multiplication of 

feet by inches ? feet by seconds ? inches by inches ? inches by sec- 
onds ? seconds by seconds ? 
t. In what way can the operation be varied ? 

EXERCISES. 

1. Multiply 76 feet 3 inches 9 2. What is the product of 371fl. 
leconds by 84 feet 7 inches 11 sec- Sin. 6 seconds, multiphed by 181ft. 
ends. lin. 9^ ? 

OPERATION. Am. 67242ft. lOin. 1" 4'" 6"" 

F. /. • 
6 incket %$ })76 3 9 
84 7 11 



76X 4=304 

76x 8=s608 

3x84:=a 21 

9X84«= 6 3 

/. \\) 38 1 10 

6 4 3 

4-2^)3 2 1 

. .17 

1 8 




6 

9 •* 
10 6 
U 3 

7 6 



- Prod. 6460 7 18 3 

3. How many square feet in a 
iiock of 12 boards, 17ft. 7' long, 
and 1ft. Sin. wide ? An$. 298ft. 1 1' 



/ < 



7 



r 






"f 



ZA 4. How many cubic feet of wood 
*^ in a load 6ft. 7' long, 3ft. 6' high and 
3ft. 8' wide ? Ans, 82ft. 5' 8" 4'" 



i9t SUPPLEMENT TO PuonBrnwia; fltoe*. qi^ if 

Tbe dimennoiM of wauMcottinf , paviDg^ plasteriw and. paiiitii^ are 
taken in Jftet hod inclM^ andtbe oontenli gireo in yarSk- 

* PAINTERS AMD JOINERS 
ToJImi ike dimmnom of their work^ take m line and a]ipl/ one end of it 
16 any comer of the room, then measure the room, going latn ereryxomer 
i«tth the line, tiB you eome to the pbte where yon fitat began 4 the* see 
how many iSeet and inches the strii^ contains ; this call the Compan or 
Roimd^ which nndtipiied into the hei|^C of;lhe raoa».and the product dT- 
▼ided by 9, the quotient will be the contents in yards. 

EXAMPLES. 
1. If the height of a room painted 2. There is a room wainscotted, 
be 12ft. 4in. and the compass 84ft. the compass of which is 47ft. 3^'and 
1 lin. H^Wiauif sqnareyards does it the height 7ft. O'. Wbkt is the con> 
contain? Am. UBti 3iL 3f 2f tent in square yards? 

Am. d9T' ». 4f 6' 



GLAZIER'S WORK BY THE FOOT. ' 

To find Ike dimentioni of their 7»orky multiply the height of windowu hg 
(heir breadth. 

EXAMPLE. 
There is a bouse with 4 tiers of windows, and 4 windows in a tier; the 
height of the fiwt tier is 6ft. 8'; of the second 6ft. 9^ ; of tbe third 4ft. 6*^; 
and of the fourth 3ft. \(f; and the breadth of each is 3ft. 5'~What will the 
glazing come to at 19 cents per foot ? Ane. $63,88. 



StCT. III. ft 



^iLLIGATION. 
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I 9. ALLIGATION.. 



ALLIGATION is the method of nuxing^ two or more simples of different 
qnalitieSy so that the composition m^j be of a mean or middle quality, it 
is of two kindSy MfdUd^aoA MitmaU. 

ALLIGATION MEDIAL. 

' ^Kgation Medial is when the quantities and prices of several things are 
yiyen to find the mean price of the mixture compounded of those things. 

RULE. 
As the sum of the quantities or whole composition is to their total value, 
so is any |»art of the composition to its value ox mean price* 

EXAMPLES. 
1. A £tfmer mingled 19 bushels of wheat at 6«. per bushel, and 40hush* 
.^ ot^rje at 4$. per bushel, and 12 bushels of barley at 3ff. per bushel to« 
^^f. I 4»lffnd 39rh^ a hpsbel pf this mjxtnre is worth I 

OPERATigil. 



40 Ry0 — 
12 Barley -^ 
sum oflk€ — 
simples 71 Totaivaiae* 



a. jE. *. 

ew6 14 
4-*8 

3—1 le 

15 JO 



2. A Refiner ha^ng M. of silver bullion* 
of Boz, fine, 10/6. pf ^az. line, am) 15^. of 
Goz, fine, would meft all together ; i demand 
what fineness lib. of this m^s shall be ? 



4f 71 I 15 10 : : 1 
20 

71)310(4«. 4df. 1{\(J. A'ns 
284 

26 
12 



)3I2(4i2. 
294 



71 
4! 



Aa 
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ALLIGATION 



Sect. IIL f 



ALLIGATION ALTERNATE, 

\% the method of finding what quantity of aoy Duonber of siqaples, wfaoit 
rates are given will compose a mixture of a given rate, it is tbereibrey Otim 
reverse of Alligation Medial, and may be proved by it. 

RULE. 

1. Write the prices of the simples, the least uppermost, kc, »n a column 
4inder each other. 

2. Connect with a continued line the price of each simple or ingredient, 
which is less than that of the compound, with, one or any number of those 
that are greater than the compound, and each greater rate or price witk 
one or any number of those that are less. 

3. Write the difference between the mean rate or price and that of each 
of the simples opposite to the rates with which they are connected. 

4. Then if only one difference stand * against any rat^ it will be the 
quantity belonging to that rate, but if there be several, their sum will be 
the quantity. 

Note. Questions in this rule admit of as many various answers as there 
are various ways of f^onnecting the rates of the ingredients together. 

EXAMPLES, 

A goldsmith would mix gold of ,18 carats dne with some of 16, 19, 22, 
and 24 carats fine, so that the compound may be 20 carats fine ; vrhat 
quantity of each must he take ? 



OPERATION. 



ri6 
I 1 



Mix^car.{ l^-s I 

I 22-^ -^ 
L24 



4 

2 

2X1 

4 



PROOF. 

.oz» ear. fine* 

4 of gold at 16^ 



2 
2 
3 
4 

15 



- - • - -18 



16x4=64 

18X2=96 

19 ^Ant. 19x2=38 

oA \ f 22x3=66 

24X4=96 
oz. 



2i 

24 



i Am. 



2 Anf. 



3 Am. 



— ^ carat$ fine, f 6)300(20 far. /nfc 

2. A druggist had^several sorts of tea, viz. one sort at 12^. per lb. another 
sort at 1 It a third at 9^. and a fourth at Ss. per lb. I demand how much 
of each sort he must mix together, that the whole quantity may be afforded 
^t lOf. per lb. 

lb. s.p.lb. 

3 at 12 

2 at 11 

2 at 9 

3 at 8 

lb. s.p.lb. 
3 at 12 

1 at 11 
3 at 9 

2 at 8 
7. Aiis. 3/6. of each sort. 

Nt TE. These seven answers arise from as manv different ways of linking 
the iites of the simples together. 



4 Ans. 



lb 


. i 


t.pM. 


2 


at 


12 


1 


at 


11 


1 


at 


9 


2 at 


8 


lb 


• 


t.p.lb. 


1 


at 


12 


3 


at 


11 


3 at 


9 


1 


at 


8 



5 Ans. 



6 Ans. 



lb. 


s 


.p.lb. 


'I 


at 


12 


(2 


at 


11 


► « 


at 


9 


1 

to 


at 


8 


lb. 


s 


.p.lb. 


'2 


at 


12 


)3 


at 


11 


»1 


at 


9 


3 


at 


8 



Sect. III. 9. ALLIGATION. i95 

Case 2. 
* When the rutH <^ aU HU mgredunts^ ^ quarUtty of hut wne of Aem, and 
the mean rate of Hie whole mixture are given to find the severed quantiiiee of 
llU.ret^y in proportion to the given quarUity; take the difference betweeK 
each price and the mean rate as before. Then say» 

As the difference of that simple whose quantity is given. 

Is to the given quantity. 

So is the rest of the differences severally i 

To the several quantiities required. 

EXAMPLES. 
• 1. How much wine, at 80 cents, at 88, and 02 cents per gallon must be 
mixed with four gallons of wine at I'd cents per gallon, so that the mixture 
may be worth 86 cents per gallon? 

OPERATION. 

64- 2:±=s 8 stands against (he given qtuoUity, 
2+ 6= 8 
6+11=17 
11+ 6=17 

gai^ eft* 

C 8:4 or 80 
AsB : 4 :: <17 : B\^^8B ptr gal. The answer. 
(n : 8J — 92 

9. A man being determined to mix 10 bushels of wheat at 4s. per bushel, 
with rye at 3s. with barley at Zs. and with oats at l9. per bushel ; I demand 
how much rye, barley and oats must be mixed with the 10 bushels of wheat 
that the whole may be sold at 2Bd. per bushel ? 

B,p. B. B. 




i 2 2 of Rye £40 of Rye L 8 of Rye 

1 Ans. c 5 - Barley 2 Ans. { 60 - Bariey 3 Ans. < 10 - Barley 

(12 2- Oate ( 20 - Oats \ 14 - Oats 

B. 

no of Rye ( 

r. < 10 - Barley 5 Am. I 

( 15 . Oats ( 



B. _ B.p. B. 

12 2 of Rye ( 2 of Rye 

4 Ant. { 10 - Barley 5 Am. < 6 - Barley 6 Ans. { 14 - Barley 
— - ■ 17 2 - Oats (10 - Oate 

B. 

60 of Rye 
7. Ans. { 70 - Barley 
20 - OaU 



■I 



Case 3. 

Wk^ the fiues^^xhc several ingrtkents, ike qwmttiM^^t emrtpmiHded^ 
-and ike mtfiui f^t€ of the whde mixture are given^ to J^ni hfat fiiti^ ef emh 
$oH wiU make ^ the quantity^ fiod the dii^nces beft«re«li tiie 'mean nrte, 
kc. as in Case 1. TJien, 

Aft the sum of :the ^aonlkies t>r Terences, 
Is to the given quantity or whole composHioa ; 
So is the dififere«ce of each TSite, 
To the required quaDtity of each rate. 

EXAMPLES. 

1. Hdw matfy gallons of trater, of no value, mustlbe tiiiJted with brandy, 
atiipe dollar tirenty cents per gallon, so as to fill a Tess^cl of 75 g^ottS, 
that may be afforded ait 92 cents per gallon ? 

OPERATION* 

fi^aZ. Go/. Gal. 

-^C (K28 GaL Gal. J 28 : m^fVater. 

^ I l,20-'92 As 120 ^ 75 : : ^ 92 : 57i - Braf^f. 

Sum 120 . 75 given qnantityi, 

S. Suppose I iiave 4 torts of carsants of 8dL 12A 18if. and 22c2. per lb. 
of which I woald mix IftOlh. and «o-mtch of each sort as to sell them at 16dL 
per lb. howBKich (^oachfmust J take ? 

IK -at 

A». < 2^ ~ 18^ petft. 
/4e — 22 




S. A Grocer has currants of 4c2. CS. 9d. and llc^. per lb. and he would 
make a mixture of 2401b. so that it might be afforded at Sd. per lb. how 
much of each sort must he take ? 



Ih. 


at 


d. 


72 


—— 


4 


24 


— 


6 


48 


i..— 


9< 


9G 


..«. 


n 



Jins. < 4J. Q / P®^ lb. 
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SUPPLEMRirr T&ALLJGATION. 



1. WSat is AUr^fion ? 

2. Ofhowmanykinds^AUifltiQJV? 
^. What is ^Uigation I^edtal ? 

4. WKat is tfie yule for operating? 

5. What is Alligation Alternatjs ? 

.6^ Wii^iiiSi;ilMii4)^ el'i«gr<tdi^i^ts of di£FeJ^lprip^^tfemii;e4 tc^tl^ef, 
^ow do we proceed to find Ute mean pri($9 ^f the^ ^qmpouii^'^^v 
txBsftixel . ■ , ^ 

1m Wheu 091^ of tbe ip^r^dients id. Umit^d'to a certam qV9i\tity». vih^f: ii 
the method of procedure ? 

8. When the whole compoaitipQitifrliiilited to a certain quantity, how da 

9. HQwi9'.^BI%8fiotfpM^(^? 



LA Grocer would mix tbr^e 
torts of sugar ^eth#r ) ox^ v)rt 
at lOd. per lb. anothofi at Id. and 
another at 6i. how Quick of each 
sen vH^st; h» tafc^ t{m( liM^ mxture 
may be sold for 8d. per Qx. ? 

J2ns. 3a. at IM. 2J[L ol 7cL 
4- 2/6. at S^« 



$. A Goldsmith has several sdrfo 
of gold ; somfi qf ^ijl ^^t^ ^ne, somo^ 
of 22 and some of li^ carats fine, and 
he would have comppundad of (^se 
sorts* the quantity of %0^a:, qf 20 ca« 
rats fine ; I demanj Y^fm ipuch of 
each sort must he have i 

Ans. 12oz. 24 cai^jine, 12 at 22 
carats Jiney and 36 ai 18 car.fint* 



198 POSITION. Sect. 111. Hi 

I ID. POSITION. 

POSITION if a rale which by &hi€ or sapposed nuioibert, takes at 
pleasare, dbcoyers the trae ooe required. It kb of two kindSy Suu^U and 
Voubk. 

SINGLE POSITION. 

Is the working of one supposed noipber, as if it were the true one/ to 
find the true number* 

RULE-^ 

1. Take any namber and perform the same operations with it as are de- 
scribed to be performed in the question. ^ 

2. Then say as the sum of the errors is to the given sum, so is the sop- 
posed number to the true one required. 

Proof. Add the several parts of the sum together, and if it agree with 
the sum, it is right. 

EXAMPLES. 
1. Two men, A and B, baring found a bag of money, disputed who should 
have it. A said the half, third, and one fourth of the money made 130 dol- 
lars, and if B could tell how much was in it, he should have it all, other- 
wise he should have nothing ; I demand how much was in the bag ? 

OPEBATION. 

S^ppoH eodottmn. As 65 : ISO :: 60 

60 

The half SO 

- third 20 65)7800(120 dolls, the anmer. 

— iburthl5 65 

ISO 
ISO 

000 

' 3. A person baring spent | and ^ 
of his money, had £26} left, what 
had he at first ? Jbu. £160. 

2 A Band CtaBdng of their ages, 
B said his age was once and a half 
the age of A ; and C said his age 
was twice and one tenth the age of 
both, and that the sum of their ages 
was 93 ; what was the age of each ? 
A's 12, B's 18, C's 63 years. 

4. Seven eighths of a certnm num- 
ber exceeds four fifths by 6 ; what 
is that number ? Ans, 80. 



8«ct. III. Ifl DOUBLE POSITION. 19S 



DOUBLE POSITION. 

mi 

/ DdttBLE POSITION is that winch discovers the true number, ornuin 
tier sought, by making use of two supposed numbers. 

RULE. 

1. Take any two numbers and proceed with them according to the coo^ 
ditions of the question. 

. 2. Place each error against its respective position or supposed number ^ 
if the error be too great, mark it with + > if too small, with — 

3. llkltiply them cross- wise, the first position by the last error, and the 
last position by the first error. 

4. If they be alike, that is, both greater, or both less than the givec 
number, divide the difference of the products by the difference of the 
errors, and the quotient will be the answer; but if the errors be unlike, 
divide the sum of the products by the sura of the errors, and the quotient 
will be the answer. 

EXAMPLES, 

1. A man lying at the point of death, left to his three sons all his estate, 
*fiz. to F half TVanting 50 dollars ; to G one third ; and to H the rest, which 
was 10 dollars less than the share of 6, I demand the sum lefl, and each 
.son's share. 

' OPERATION. 

Suppose the sum 300 dollars. Again suppose the sum 900 dollars. 



Then 300-4-2—50=100 F's part. Then 900^2—50=400 F's part. 

300-f- 3=100 G's part. 900-i- 3=300 G's part. 

G's part 100—10= 90 H's part. G's part 300—10=290 H's part. 

Sum of all their parts 290 Sum of all their parts 990 

ISrror 10 — Error 90+ 

Suppose. Errors, Having proceeded with the sup- 

300 10 — posed numbers according to the 

conditions of the qnestion, the %um 
of all their parts must be subtracted 

900 90+ from the supposed number thus 

(he 290 is subtracted from 3Gv,the 



X 



9000 27000 supposed number, kc. 

27000 



Dollars. 

Slim of 
Errors 



^] 100)36000(360 Ans. 
. The divisor is the sum of the errors 90+and 10 — 



2. There is a fish whose head is 10 feet long ; his tail as long : Is his 
head and half the length of his body, and his body as long as his hea<? 
and tail ; what is the whole length of the fisli ? Jhis- CO it tt 



too 



DOUBLE POSITION, 



Skct. IIK la 



ji^ 



3. A certain man having driren his swine to market, tiz. hogs, sovro an4 
pigs, received for them all £60 being paid for e?ery hog 18«. for every 
sow 16«.' for everj pig 2$. ; there were as many hogs as sows, and for 
every sow there were three pigs ; I demand how many there were of 
each sort ? Ans, 25 hogt^ 25 ami, and 7Sjngt» 



4. A and B laid out equal sums of money in trade ; A gained a sum 
equal to j of his stock, and B lost 225 dollars ; then A*s money was double 
that of B'i ; what did each one lay out ? Jtnt, {600. 



6. A and B have the sam^ iiicoraii , A saves } of his ; but B by spend- 
ing 30 dollars per annum more than A, at the end of 8 years finds himself 
40 dollars m debt; what is their income, and what does each spend per 
annum ? r mt- 

Ms. Thtir income is $200 per ann, A spends {176, 4* B 2d5 per ann. 



$kc)r. lit: 11. 
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Ml. DISCOUNT. 




DISCOUNT is an allowaace made for the payment of any sum of 
money before it becomes due, aud is the difference between that sum, du^ 
sometime hence, and its present worth. 

The present itforth of any sum or debt due some time hence, is^ such a 
sum as, if put to interest, would in that time and at the, rate per cent ibr 
which the discount is to be made, amount lo the sum or debt then due, 

KULt. 
As the amount of 100 dollars for the given time and rate is to 100 dol- 
lars, so is the given sum to its present worth, which subtracted from the 
given sum leaves the discount. 

EXAMPLES. 
1. What is the discount of ^321,63 2. What is the present worth of 
due 4 years hence at 6 per cent? $426 payable in 4 years and 12 

days, discounting at the rate of ^ 
oFERATioN. p^r cent ? Ans. ^354,619. 

Dolls. 
6 interest of 100 dolls. 
4 years, [1 year. 



24 
100 



124 amount. 



Then, as 124 : 100 : : 321,63 
321,63 



124)32163,00(259,379 

321,63 given sum. 
259,379 present worth. 

Ans, 62,251 discount. 

i 12. EdUATION OP PAYMENTS. 



£Q,UATION OF PAYMENTS is the finding of a time to pay^c^t once, 
several debts due at diiferent times, so that neither party shall sustain loss* 

RULE. 

Multiply each payment by the time at which it is due ; then divide the 
sum of the products by the sum of the payments, and the quotient will be 

iho equated time. 

Bb 



S02 



EQUATION OF PAYMENTS. 
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EXAMPLES. 



1. A owes B 136 dollars to be 
paiil in 10 months ; 96 dollars to be 
paid in 7 montiis ; ^ad 260 to be 
paid in 4 months ; what is the equa- 
ted time for the payment of the 
wliole ? 



OPERATION. 




136x 


10= 


^1360 


96X 


7= 


■' 672 


2G0X 


4— 

* 


:1040 


4U2 




3072 


492)3072(6 


months 


• 


2952 







120 

so 



2. I owe ^65,125, to be paid ^ in 
3 months, |^ in 5 months, | in 10 
months, and the remainder in 14 
months, at what time ought t!io 
whole to be paid ? 

Am. 6| months 



'I.! 



492)3600(7 davg* 
3444 



166 



3. A merchant has owinfif to him 
£300, to be paid as follows ; £50 
at 2 months, £100 at d months, and 
the rest at 8 months ; and it is ^- 
greed to make one payment of the 
whole ; I demand when that time 
must be ? Ans. 6 months. 



• 4. A merchant owes me 900 dol- 
lars, to be paid in 96 days, 130 dol* 
lars in 120 days, 600 dollars in 80 
days, 1267 dollars in 27 days ^ what 
is the mean time for the payment of 
the whole ? 

Ans, 63 days, very nearly. 



sifeT. ni. iSi 



OUAGING. 



SOS 



} 13. GUAGING. 



• GUAGING it taking the dimensions of a cask in Inches to find its cp^* 
tints in gaUons by the foHowing 

METHOD. 

1. Add two thirds of the difference between the head and bung diam- 
eters to the head diameter for the mean diameter ; but if the staves be 
but little curving from the head to the bung, add only six tenths of this 
difference. 

2. Square the mean diameter, which multiplied by the length of the cask, 
and the product divided by 294, for wine, or by 359 for ale, the quotient 
will be the answer in gallons. 

EXAMPLES. 
1. How many ale or beer gallons will a cask hold, ififhose bung diameter 
18 31 inches, head diameter 25 inches, and whose length is 36 inches ? 

OPERATION. 



31 Bung diam. 25 head diam. 

25 Head diam. 4 Two thirds difference. 

6 Difference. 29 Mean diam. 

29 




841 Square of mean diam. 
36 Length. 



5046 
2523 



359)30276(84 galls. 1^ qti. 



Note 1. In taking the 
length of the casks, an al- 
lowance must be made for 
the thickness for both 
heads of one inch, 1 finch- 
es, or 2 inches according 
to the size of the cask. 

Note 2. The head di- 
ameter must be taken close 
to the chimes, and for 
small casks, add 3 tenths 
of an inch ; for casks of 40 
or 50 gallons, 4 tenths', 
and for larger casks, 5 or 6 
tenths, and the sum will be 
very nearly the head di* 
ameter within. 



♦ U. MECHANICAL POWERS. 



1. OF THE LEVER. 

To find what weight may be raised or balanced by any given powers Say as 
the distance between the body to be raised or balanGed, and the fulcrum 
or prop, is to the distance between the prop and the point where the power 
is applied ; so is the power to the weight which it will balance or raise. 



flTH MECHANICAL POWERS. Smk. IIL H. 

EXAMPLE. 
IF a man weiglMBg 150lb. rest on the end of a feref 12 feet long, what 
weight will he balance on the other end, supposing the prop 1| feet froi^^ 
die weight ? 

12 feet the Lever, 

1 ,5 distance of tfu weight fnaai the fulcrum. 

10,5 distance fiom the falcrnm to the man. Tlierefifire> 

Feet. ^Feet. lb. Ih. 
As 1,5 : 10,5 : : 150 : 1050 An$. 

2. OF THE WHEEL AND AXLE. 

As tlie diameter of the axle is to the diameter of the wheel, so is Are 
power applied to the wheel, to the weight suspended by the axle. 

EXAMPLES. 

1. A mechanic wishes to make* a windlass in such a manner, as that llh. 
applied to the wheel should be equal to 12 suspended on the axle ; now 
supposing the axle 4 inches diameter, required the diameter of the wb«el ? 

lb. in. ,lh. in. 
As 1 : 4 : : 12 : 48 Ans. or diameter of the wheel. 

2. Suppose the diamerter of ^the axle 6 inches, and tiiat of the wheel dO 
inches, what power at the wheel will balance lOlb. at the axle ? Ans. lib. 

3. OF THE SCREW, 

The power is to the weight to be raised as the distance between 2 
threads of the screw is to the circumference of a circle described by the 
power applied at the end of the letei*. * 

' Note 1. Th find the circun^erenee of the etrcte deecrtbed by the end. of 
i&e lever^ miilti[dy the double of the lever by 3,14159, the product will be 
the circumference. 

Note 2. U is usual to abate | of the effect of the machine for friction. 

EXAMPLES^ . 
There is a screw whose threads are an inch asunder'; the lever by which 
it is turned, is 36 inches long, and the weight to be raised a ton, or 22401b. 
What power or force must be applied to the end of the lever, sufficient to 
iurn the screw that is to raise the weight ? 

The lever 36x2=72^-3,14159=^226,194+^^6 circumference^ 
circumf. in. lb. ' lb. 
'iftcn, 04 226,194 : 1 : : 224q : 9,903 

PROBLEMS. 

I. Ihe diafnUertff a circle being given to find the xivimnjireneei multiply 
the diameter by 3,14159 ; the product will be the circumference. 

2» To find the area of a circle, the diameter^ jbeing given^ multiply the 
square of the dianoeter by ,785398 ; the product i& the area. 

3. To measure the solidity of any irregular body^ U'kote ditnensiom cannot 
he taken, put the body into some regular vessel and iili it wilk water^ then 
takiug out the body, measure the fall of Water lu the vessel ; if the vessel 
be sqaate, imiltiply the side by itself, and the product by tlie ilUi of wute;*, 
which i,iveg the bolid contents of IIk* inc;;uldi bo*^^ . 
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IIPSCELLANEOUS QUESTIONS, 



h THE Nor^en JUglits wtve &8l olMerml is Ltmioa 1660; how flan- 
OT jeflTs.siooe ? 
<2. WM nunber araltiplied bj 43 produces 88160? Ant. 2050. 

S. If a c^pmoa may be discharged twice with 61b. of powdev, how many 
I tiinee v?iB 7C. ^s. lllbs, discharge the same piece ? An$. 295 Ctjvte^. 
4. Kedpoe 14 guineas and £1B 13$. Bjlii. to JPederal Mooej. 

Ans. $3}7,59d. 
iS. Wbtt is Ike intevest of ^79,47 one year mod tve months ? 

» * Jlnt. $6,754. 

€• A owed B ^47|19, lor which Jbe gare faisanotie on intetest, bearing 
49te July 1 2tb, a 797. Qn .the hftck of the JK>te Mre these sevefsd endorse- 
ments, yiz. 
Oct. 17A, 1797^ Received k cash }61,]0. 
Haroh ^Qtb. 179e» Reoenred aTOal. beef, M |4;)8 pefrowt 
Jan. Jst* ^00» ReceiFed m cash, j|a4. . 

Whi^ was there due iinom A:to £.<rf* priaoipal and interest, Sept. IGibi 
90JI ? Am. $144,363. 

7. Wimt cost 13| yards of fisoncl at Is. ^d. per yard ? J9nf. £1 3». OfJ. 

8. WhSit ewet i give £>r.3Cbr. 2fr9. IW. of cheese at 7 cts. per lb. ? 

Ahs. $28,35. 

.9* WhjsJtwiU 36 yards.of farqadcloth cost at 238..&i, per yard ? 

Jibs. £41 29. 6if. 
]^. Whet VKill be the coattif a loin of Tead, weighing IGfk. at 2^. per lb. ? 

An». 3$. 5jcl. 
Jl. Wliat will 87^/5. of tallow cost at d^d. per lb. ? Ans. £3 7s. 3d. 
12> W,hftt will 196 yards of tape cost at 3 farthings per yani? 

Am. lis. 3d. 

13. <Wiiat will 56 bushels of oats cost at 2i. 3{d. per bushel ? 

Ans. £€ 8«. 4d. 

14. vAtt £3 7*. 6(2. per cwt. for sugar, what is that perlb. ? Ans. Id. 

15. liow oDuch in length of a board that is 10 inches wide will it require 
■to make. a s^iwe foot ? Ams. 14^^ feet. 

J 6. .Hew nmqy square feet in a board 2 ibot 3 inches wi^, and 14 feet 9 
inches long ? Ans. }Bf. & 3f' 

17. How much wood in a load 9 feet long, 3^ wide, and 2 feet 9 inchcv^ 
iMgK t . • ^ Ans. 86/. 7' ^'^ 

13. At $»l333 ,per vafil for doth; wha^ mast I give for 72 yards ? 

AfiK ^95,76. 
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MISCELLANEOUS QUESTIONS. 



19. If S^ cwt. of cotton wool cost £11 17«. 6d. what is that per lb? 

Ans. lljd. 
SO. If 1832| gallons of wine cost £44 6^. what is that per gallon ? An$. 5|<IL 
tl. What will 53^1h. of beef cost at 5cts. 5m. per lb. ? Ms. $2,942. 
£2. What will 50 bushels of potatoes cost at 21 cents per bushel ? 

Ans. $l0,50. 

23. At $10,76 per cwt. for sugar, what is that per lb. ? Ant. $0,096. 

24. What will be a man's wages for 6 months, at 43 cents per day^ 
working 5| d'iiys per week ? Ans. $6f ,49. ' 

25. What must I give for pasturing ny horse 19 weeks, at 33 cents per 
week ? ^ Ans. $6,27. . 

26. How many revolutions does the moon perffrm in 144 years^ 2 days^' 
10 hours. One revolution being in 27 days, 7h. 43m. An$. 1925. * 

27. What will 7 pieces of cloUi containing 27 yards each, come tb a€ 
15s. 4\d. per yard ? Ans. £145 bs. ^0^. 

28. A into spends 23 dolls* 69 cents, 5 mills, in a year, what is that pei^ 
day? Jffte. $0,064. '. 

29. Suppose the Legislature of this State should grant a. tax of 7 cents S 
mills on a dollar, what will a man's tax be, who is 142 dolfers 40 cents on 
the list ? Ans. $10,395. 

30. A Bankrupt, whose effects are 3948 dollars, can pay his creditors 
but 28 cts. 6 mills on the dollar^ What does he owe ? Ans. $13852,631. 

31. Suppose a cistern having a pipe that conveys 4 gallons, S^ts. into it 
in an hour, has another that lets out 2 gaflons, Iqt. Ipt. in an houry if the 
cistern contains 84 gallons, in what time will it be filled ? 

Ans. 39h. 31m. 45|}s. 

32. If SOdoUfffs worfh of provisions will serve 20mfui 25 days, what 
number of men will the same provisions serine' 10 days ? .fiw. 50 men. 

. ^. If 6 men speiHl 16 dollars 7 cents in 40 days, how long vrill 135 men 
be spending 100 dollars ? ; Ans. 11 days, lb. Mm. 189. 

34. A bridge built across a rive^ in 6 months, by 45 men, ^b^ washed 
away by the current ; required the number of workmen suffic^t to bntld 
another of twice as much worth in 4 months ? Ang. 135 men. 

. 35. Four men, A» B, C, & D, found a purse of inoney cobiainibg 12 dol- 
lars, thev agree that A shall have one third, B one fourtb/C one sixth ^iid 
' D onci eighth of it, ivhat must each man have according to this agreement?- 

. Ans. A's share $4,57lHf. B's share, $3,4284^ 
' C's share $2,28^. DV share, $1,7 Wf. 

36. A certain usurer lent £90 for 12 months, and received principal audi 
i^^est £05 8^. I demand at what rate per cent he received intei'est. 

> ^', Ans. 6'peif ceijil. 

37. If a gentleman have an estate of £1000 per annum, how ^5^ may 
be spend per day to lay up three score guineas at the year's etmlff 

Ans. £^ }0s. 2fl^^. 

38. What is the length of a road, which being 33 feet wide contains an 
acre ? Ms. 80 rods in length. 

39. Required a number from which if 7 be subtracted, and the remain- 
<T^irbe<^Ttd^d by 8, amd the quotient be multiplied by 5, and 4 added to 
the product, the square root of the sum extracted, and three fourths of that 
ro^l cubed, the cube divided by 9, the last quotient niay be 24 ? Ans. 103. 

40. If a quarter of nheat affords 60 ten penny loaves, how many eight , 
mny loaves may be obtained h'cm it I Ans. 75 eight penny hates . | 
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MISCELLANEOUS QUESTIONS. 2tr7 

' '4L If, the carriage of 7 cwt. 2qr. for 105 miles be £l 5.?. how far may 5 
€wt. Iqr. be carried for the same money ? Jns, 150 miles. 

.42. If 50 men consume 15 bushels of grain in 40 days, how much will 
30 men consume in sixty days ? Jns» 13^ bushels. 

43. On the sam^ supposition, how long will 50 bushels maintain 64 men ? 

* Afts. 104 days,' 4 hours. 

44. A gentleman kaving 50s. to pay among his laborers for a dayHi work^ 
would give t€( every boy Cd to every woman fid. and to every man 16d. 
ihe nuoiber of boys, women and moa vfas the same ; 1 demand the nun^ber 
of each? t Ans.20. 

46. A gentleman had £1 175. ^. to pay amoEig hiis laborers ; to every 
boy he gave 6d. to every woman Bd. and<(e every man IGcl. and there were 
for every boy three women, and for every woman 2 men ; 1 demand the . 
number of each ? Jkts. 1.5 boys^ 45 women, and 90 men. ' '^ 

46. Three Gardeners, A, B, and C, having .bought a piece of ground* 
find the profits of it amount to 120j£ jper annum. Now the sum of money 
which they laid down was in such proportion, that as oflen as A paid bjj ft 
paid 7£ and as oflen as B paid 4£, C paid G£. I demand how miich each man 
must have per annum of the ^ain ? Ans. A £26 13s. 4d. B £37 6«. fit/. C £56. 
47^ A young man received 21t)£ -w^ich was '2-3(/s.of his eldest brother •» 
portion : now three times the eldest brother's portion was half the father'* 
•estate ; i demand how much the esftate was ? Am. £1890. 

48. Two 'men depart both from one 'place, the one goes North, and the 
lOther South ; the one goes 7 miles a ie^, the other 1 1 miles a day ; how far 
are they distant the 12th day afler theiir departure ? Ans. 216 miles. 

49.' Two men depart both from one place, and both go the satne road 
^hc one travels 12 miles every day, the other 17 miles every 'day i bow far 
are they distant the 10th day after -their departure ? An9. 50 miles. 

60. The river Pois 1000 feet broad, and 10 feet deep, and it rims at the 
Tate of 4 miles an hour. InMdhat time will it dischai^e a cubic mile of wa- 
ter f reckoning 5000 feet to the mile) into the sea;? Ans. 26 days, 1 hour. 
1 51. If the country which siipplie« ihe river Po with water^ be 380 miles 
vibng and 120 broad, and the whole, land upon the surface of the earth be 
<62,700,000 square miles, and if tbejquantity of water discharged by the riv- 
' 'Crs imto the sea be every where proportional to the extent of land by which 
the rivers are supplied ; how many' times greater than the Po will the whole 
:^moimt of the rivers If e ? ^ Ans. I2tl^ times. 

5?, Upon 'the same supposition, whafquantity of water altogether will Jbe* 
' tdischarged by all the riversintovthe sea in a year ? Ans. 19272 cvbic miles. 
53. If the proportion of the sea on the surface of the earth to that of land 
Ins as 10| to 5,, and the mean depth of the sea be a quarter of a mile ; how 
T^any. years would it take if the ocean were empty to fill it by the rivers 
funning at the Ipresent rate ? Ans. 1708 years, 17 dctySy and 12 hours., 
■ 54. if a cubic foot of water weigh 1000 oz. avoirdupois, and the weight 
of mercury be IS^J times greater than of water, and the benight of the roer- 
.«cury in the barometer. .(the weight of which is equal to the weight of a col- 
umn jof air on tthe «ame base, extending to the top of the atmosphere) be 30 
ipches ; what will be the weight of the air upon a square foot ? a square 
fnlbi ? and w'hat will be the whole weight of the. atmosphere, supposing the 
size of the earth as in questktns 51 and 53? 

Ans. ^\0d, 31 b pounds zs;eight on a square foot. 
52734375000 - - - square^ miles, 
J024908O^K3876{)000(K)O - * - of the Tihole atmosphere. 
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208 MISCELLANEOUS QUESTIONS. 

I 55. A began trade June 1 , with 40 dollars, and took in B a4 a partner, 

; Seph 8, following, with 120 dollars ; on Dec. 24, A pat in 190 dollars more, 

I and continued the whole in trade till May 5, following, when their irhole 

f gain was found to be 82 dollars ; what is each partner's share ? 

Ans. A 9 share ^47,065+^9 ^Aare {34,934+ 

56. Iff give 80 bushels of potatoes at 21 cents per bushel, and $40i^.>of 
^ flax, at 15 cents per lb. for 64 bdshels of salt, what is' the salt per busbel ? 

dins. {0,825. 

57 What is the present worth of 482^ dollars, payable 4 years hence, dis- 
counting at the hite of 6 per cent ? Ans. {388,709. 

58. 1 have owing to me as follows t viz. {18,73 in 8 months : {46,00 in 
5 months ; and 104,84 in 3 months ; what is the mean time for the payment 
of the whole ? Ans, 4 man;ths 2 dai/n* 

50. If I sell 500 deals at \hd. a piece, and lose jS9 per cent, what do t 
lose in the whole quantity ? Am. £2 I6«. 3d. 

60. If I buy 1000 Ells Flemish of linen for £90, what may I sell it per 
Ell in London, to gain £10 in the who4e ? Ans. 3j. Ad. 

61. How many wine gallons in a cask, whose bang diameter measures 
27 inches, head diameter 21 inches, and length 30 inches ? 

' ^ . ' , •^'"' ^^ ?<*''• ^?'*' 

62. A military oftcer drew up his soldiers in rank and file, having the 
tinmber in rank and file equal ; on being reinforced with three times his 
first number of men, he placed them all in the same form, and then the 
number in rank and file was just double what it was at first ; be was again 
reinforced with three times his first number of men, and afler placing the 
whole ki the same form 9s at first, his nmnber in rank and file was 40 men 
each ; How many men had^ he at first ? Am. 100. 

63. Two ships A and B sailed from a certain port at the same time ; A 
sailed north 8 miles an hour, and B east 6 miles an hour ; What was their 
distance at the end of one hour ? ' Am. 10 miles. 

64. A hare starts 12 rods before a hound ; but is not perceived by him 
until she has been up 45 seconds ; she scuds away at the rate of ten miles 
an hour, and the dog on view, makes after at the rate of 16 miles an hour. 
How long will tlie hound be in overtaking the hare, and what distance will 
he run ? ' . Am. 97| seconds^ he will rtm 22SBfeet. 

B5. A fellow said that when be counted his nuts two by two, three by 
three, four by four, five by five, and six by six, there was still an odd one; j 
but When he counted them seven by seven they came out even ; How mar 
ny had he ? Am. 721. 

€6. There is an island 50 miles in circumference, and three men st^rt 
together to travel the same way about it ; A goes 7 miles per day, B 8, and 
C 9 ; when will they all come together again, and how far mH they trav- 
el ? Am. 50 days. A 350 mUes. B 400, and C 450. 

67. If a weight of 14401b. be placed 1 foot from the prop, at what dii« 
tance from the prop must a power of 1601b. be applied to balance it ? 

Am. 9fe^ 

68. Sound, imintemipted, moves about 1142 feet in a second; sisppos- 
ing in a thunder storm, the space between the lightning and tfannder be sis 
seconds ; at whattlistance vft\A the oxplosion ? 

Arts. 1 lAiVi;, 94ro</«, Ztfeit. 
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' ' $9* AcaDD^ ballat the Btst ^scharge, flies about a mile in eight seconds; 
il this rate, hem long wotild a ball be in passing from the Earth to the Sun, 
il htitkg, td astronomers well know, 95173000 miles distant ? 

Ans, 24 years^ 46 days, 7 hours, S3wi. 20^?. . 

'70. A general disposing his army into a square battalion, found he had 
m^l o^e^ and above ; but increasing each side with one soldier, he wanted 
#4 to fill up the square ; Of how many men did his army consist ? 

Ans. 19000. 

71. A and 6<;leared by an aSvienture at sea 45 guineas, which was £35 
per cent npon the mimey advanced, and with which they agreed to purchase 
ar'gfenteel horse and carriage, whereof they were to have the use in pro- 
portion to the sums adventured, which was.found to be 11 to A, as often as 
iio6{ %hat money did eacb adventure ? 

. An$. A £104 As.^lid. B ^ii lbs. 9j\d, 

'^72. 1!*itVes may be made of gold weighing not morp. than at the rate <>f 
j^^ of a grain per (bol ; what, would be 4h^^^ghjt pf such a tu^e, which 
woultl '[extend across the Atlantiq firom Boston to London, estimating th^ 
diBtanoe at 3000 miles ? ^^ 
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FLEASmG JiND VIFHRTfJ^G qjUMSTlONB. 



i. There was a well 30 feet deep ; a frog at the bottom could jump up 
3 feet every day, but he would &11 back two feet every night. How many 
days did it take the frog to jump out ? 

2. Two men were driving sheep to market, says one to the other, give me 
one of yours and I shall have as many as you ; the other says, give me one 
of yours and I shall have as many again as you. ^How many had each ? 

3. As I was going to St. Ives, 
I met seven wives, 
Eveiy wife had seven sacks. 
Every sack had seven cats. 
Every cat had seven kits, 
Kits, cats, sacks and wives, 
How many were going to St. Ives ? 

4. The account of a certain school is as follows, viz. U16 of the boyfr 
laarn seometry, 3-8 learn grammar, 3-10 learn arithmetic, 3-20 to write,- 
snd 9 learn to read : I demand the number of each ? 

5. A man driving his geese to market, was met by another, who said, 
Good morrow master, with your hundred geese ; says he, I have not an 
hundred, but if I had half as many as I now have, and two geese and a 
half beside the number I now have already, I should have an hundred. 
How manv had he ? 

C c 
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C. Three traTcUers met at a- Caravansary, or ion in Persia^ an4 two of* 
them broug^ht their provision along with them,: according to the cuatom ff 
the country ; but the third not having provided any, proposed to theotli^^ 
that they should eat together, and he would pay the value of his proportion.. 
This being agreed' to, A produces 5 loaves, and B 3 loaves, which the 
travellers eat together, and C paid 8 pieces of mdney as the value of ,biM 
share, with which the others wetc satisfied, but quarrelled afiout t)ie dL* 
viding of it. Upon this, the af&ir was referred to the judge, who decided 
the dispute by an impartial sentence. Required his decisiop, ? 

' 7. Suppose the 9 digits to be iplaccd in a quadlrangular form, ; I'de.m^Qd 
in what order they hiust stand,' that any three figures in a right' line inajT 
make just 15? ' ' ' " ' . . ' . 

8. A countrjrman having a Fox, a Goos,e,,an4 a peck of<c<^,.i|t 1^ 
jonrneyi came to a. river, where ^t so happened that he could carry but one 
over at a' time. 'Now asim two were to be left together that might de- 
stroy each other; so he was at his :wits e!i3 Row to dispose of* them;' for . 
sttys* he; tho'' the com cant'teat the gopse', nor the goose eat the fox^;. yet 
the &ittitn e^t ihej'^6^, and thegobsd eat'tbe com^ fhe question is, 
how he.imist cyr^ £|iem. ovcr^hit they may not devour each other ? 

9. 4^|ie e jihoiiiiiusbands with their wives, being ready to pass by 
nrght oviefti rK^er^cffiild i^||h^ttakr side a boat which can carry but two 
p^s^nl ^t^ce, am foi^want of a waterman they are necessitated to row 
Ihelhselves over the river at several times : The question is, how those 
six persons shall pass by 2 and'?,'!^? that hoiie of the three wives may be 
(bund in the company of one or two men, unless her husband be present ? 

10. Two merry companions are to have equal shares of 8 gallons of 
wine, which are inayessi^l <;;.(^nt^iping, exactly. 8 ^Uon^^ now to divide it 
equally betweMT them; ^ihey hate imly tWo other empty Vessels, of which 
one contains 5 gallons, and the other 3 ; The question is, how they shall 
divide the said wine between them by th^ help of these three vesselSy so 
thdt they iba^))0ve: four ^lon^ apiece? . 
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SECTION IV. 

F0ILM3 OF N0T£3y DEEDS, BONDS, AND OTHER INSTRi»^fi&KXS OF 

WRITING. 



§1. OF NOTES. 

No. /. 

OverJeoji, Sept. 17« 1802.— For value received I promise to paj to €iu 
vtr BoufMul^ or order, sixty three dollars fifty four cents, on demand, with 
mterest alter three months. William Trusty. 

Attest, Timothy Testimony. 

No.tt. • 

Bilfort^ Sept. 17, 1802. — For value received, I promise to pay to O. R 

er hearer — ik d ollaw - c ents, three months after date. 

Peter Pencil. 

No. ill. ^ 

By two Penons^ 
Anan, Sept. 17, I802.--For value received, we jointly and severally 
promise to pay to C.'D. or order , ■ ■ dollars , cents, on demand 

with interest. < * 

• Attest, CoMstanee Adley. Alden Faithful. 

James Fairface. 

OBSERVATIONS. 

1. No note is negotiable unle^ the words, or order ^ otherwise or hearer^ 
be inserted in it. 

, 2. If the note be written to pay him "or order ^^ (No. 1.) then Oliver 
Bountifvl may endorse this note, that is, write his name on the backside 
and sell'it to A, B, C, or whom he pleases. Then A, who bujf^the note, 
calls on William Trusty for payment, and if he neglects, or is unable to 
pay, A may recover it of the endorser. 

3. If a note be written to pay him *^ or bearer ^^^ (No. 2.) then any per- 
son who lipids the note may sue and recover the same o^Peter Pencil. 

4. The rate of interest established by law, hein^ six per jc^nt per annum 
H becomes unnecessary in writing notes to mention the rate of mterest ; it 
is sufficient to write them for the payment of stich a sum, with interest, foi 
it will be understood legal interest, which is six per cent. 

5. All notes are either payable on demand or at the expiration of a cer> 
tain term of time agreed upon by the parties and mentioned in the note, as 
three months, a year, &c. 

6. If a bond or note mention no time of payment, it is always on A 
mand, whether the words, on demand^ be expressrd or not* 



,>12 FORMS OF BONDS. 

7. All notes payable at a certain time are on interest as soon as tiiey be* 
come due, though in such notes there be no mention made of interest. 

This rule is founded on the principle that every man ought to receive, 
bis money when due, and that the non payment of it at that time is an injii* 
ry to him. The law, therefore, to do him justice, allows him interest from 
the time the money becomes due, as a compensation for the injury. 

8. Upon the same principle a note pajrab^ t>n demand, without any men* 
tion made of interest, is on interest after a demand of payment, for upon 
demand such notes immediately become due. 

9« If a note be given for a specific article, as rye,* payable in one, two^ 
or three months, or in any certain ^nm, and the signer of such note suffers 
the time to elapse without delivering such article, the bolder of the note 
will not be obliged to take the article afterwards, but may demand and re« 
c^^ver the value of it in money. 

} 2. OF 50NDS. 

A BOIV© WITH A CONDITIO* tAx}M ONE tO ANOTHER. 

KNOW all men by these presents, that I, C. EK of &c. in flie county dfkc 
am held and firmly bound to E. F. of &c. in two hundred dollars, to be paia 
to the said £. F. or his certain attorney, his executors, administrators or 
assigns, to which paymeht, weH andt truiy^iobe made, t bind myself, tOY 
heirs, executors and a^ntstfators, Atba^ by tbeie pFeseato; -Sealed witn 
myseaL Daled the eleventh day o f ■ i n the year of our Lord one thou- 
sand eight hundred and two. • 
-^ The Condition of this obligation is such, that if the above bound C. D. 
^liis heirs^ executors, or administrators^ do aad shall well and truly pay, or 
fi^use to be paid auto the ak|i»ve named £. F. his executors, administrators 
or assigns, ihe full .sum of ttvo hundred dollars^ wilh legal /ioterest fer tte 

same, on or before the eleventh day of next ensuing the date tereof-r 

Then this oblilgatien to be void, or otherwise ta rei&aia m £ill fiurce an^ 
virtue. 

Signed, ^c, 

A Condition of a Counter Bondf or Bond of Indemnity, where 

one man becomes bound for another. 

THE condition of this obligation is such, that whereas the above n^uacd 
A. B. atJ|^ special instance and request, and for the only proper delit. of 
the abov^%ound C. D. together with the said C. D. is, and by one bond or 
obligation bearing equal date with the obligation above written, held and 

firmly bound unto E. F. of &c. in the penal sum o f ' ■ —dollars, 

conditioned for the payment of the sum of, &c. with legal interest for ihe 
same, on the day of next ensping the date of the said in part reci- 
ted obligation, as in and by the said in part recited bond, with the condition 
thereunder written may more fully appear. If therefore the said C. fil.bis 
Iieirs, executors, or administrators, do and shall well and truly pay, or cause 
to be paid unto the said E. F. his executors, administrators, or assigns, the 

said sum of, &c. with legal interest of the same, on the said day ofy &:c. 

next ensuing the date of the said in part recited obligation, according to tbe 
true intent and meaning,,and in full discharge and satisfaction of the said in 
\vart recited bond or obligation : Tlr^n, £cc, Otlierwise, &c. 



FORMS OP REGElPTiL ti& 

NoTX. Tlie principal differeoce betireen a note and a bond, is that the 
latter is aD instrument of mere solemnity, being given under seal. Also, a 
Bote maj be controaled by a special agreement, ditFerent from the note, 
whereas in case of a bond, no special agreement can in the least contrc^ui 
what appears to have been tbe intention of the parties as expressed hy^the 

if)oidiiffi thf ecHiAtiott of the b^d* 

i 3. OP RECEIPTS. 

SUgrievHt Stpi, 19, tWi.' Receivod from Mr. Durance Mtey, ten 
dollars in fi}U Mall accounts. 



Ko. 

Sii 
dollars in full of all accounts. 



Sitgrievei^ Sept 19, 1802. Receireid of Mr Orvand Comtance, five 
" fs" 



t A 



DvRANce Adlev. 



^51. ni. 

Receipt far an endorsement on a Note. 

Sitgrievei, S^t. 19, 1802. Receiyed of Mr. Simpson Easrtly, (by tbe 
band of Titus Trusty) sixteen dollars twenty fire cents, which is endorsed 
•n hk note of June 3» IJBOS. 

PeT£R ClIEERFUt. 

No, JK 

4 

A Receipt Jw money received on account. 

Sitgrtenes, Sept. 19, 180«. Received of Mr. Orand Landike, fifty ^ol- 

ars on account 

Eumo Slackley« 

No. V. 

Receipt Jpr viOeresl due on a Bond. 

Received this day o f of Mr. A. B. the sum of^ve^mde in 

full of one year's interest of £100 due to me on the day of*— last 

on bond firom the said A. B. I say received. Byrne C. D. 

OBSERFATiONS. 

■ 

1 ^ Ther^ is a distinction between receipts given in full of all nceomOf, 
and others in full of all demands. The former cut off accounts only; the 
latter cut off not only all accounts, but all obligations and right of acUon. 

2 When any two persons makie a settlement and pass receipts (No. I. 
and H.i each receipt must specify a parUcular sum received, less or more 
It is not necessary that the suitt specified in t}ie receipt, be the exact suto 
received. 



f 14 FORMS OF ORDERS. 

j 4. OF ORDERa 
No. I. 

Mr. Stephen Burgess, 

Sir, ' 

For valae received, pay to A. B* Ten DoUarSi and plaN^e the sum 16 

my accouvit. Samuel Skirner. 

Arckdale, Sept. 9, 1802. 

No. 11 

Sir, Boston, Sept. 9, tBOtJ ^ 

For value received, pay G. R. eighty iiz cents, and thb with his receipt 
shall he your discharge from me. it 

Nicholas Reubeks. 
To Mr. James Rohotiom^ 

' * \ ' 

i 5. OF DEEDS, 
A Warrantee Deed. 

Know all men by these presents, That 1, Peter Careful, of Leomin- 
ster, in the CouDty of Worcester, and Coi^monwealth of Massachusetts, 
ll^entlea^n, for and in consideration of one hundred and fifly dollars, and 
forty five cents, paid to me hy Samuel Pendleton of Asbhy, in the County 
of Middlesex, and Commonwealth of Massachusetts, yeoman,. the receipt 
whereof I do hereby acknowledge, .do hereby give, grant, sell and'convey 
to the said Samuel Pendleton, his heirs and assigns, a certain tract and par- 
cel of land, bounded as follows, viz. 

[Here insert ike bounds, together with all the privileges and appurtenances 
thereunto belonging,] 

To have and to hold the same unto the said Samuel Pendleton, his heirs 
and assigns to his and their use and behoof forever. And I do covenant 
with the said Samuel Pendleton, I4s heirs and assigns, that 1 am lawfully 
seized in see of the premises, that they are free of all incumbrances, an<{ 
that I will warrant and will defend the same to the said Samuel Pendleton, 
his heirs and assigns forever, against the lawful claims and demands of all 
persons. 

In witness whereof I hereunto set my hand and seal this day of— 

in the year of our Lord one thousand eight hundred and two. 

<Si^n44 sealed and delivered / Peter Careful, O 

in presence of ^ 

Li. R, . F, .G. 

No. II 

Quitclaim Deed. 

Know all men bv these prf.sents, That 1, A. B. of, &c. iff' considera- 
tion of the sum of — —to be paid by C. D. of &c. the receipt whereof I do 
hereby acknowledge, have remissed, released, and forever quHclamied, and 
do by these presents remit, release, and forever quitclaim unto the said 
C. D. his heirs and assigns forever (Here insert the premises.) To have 
and to hold the same, together with all the privileges and appurtenances 
thereunto belonging, to him the said C. D. his heirs and asaigna fiwever. 
—//I tsntnesSf ^c. 
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., • • • .... 

No. III. * A Mortgage ^JJecd- .. 

Know all men cv TiiESii riiEsiiNTs, That .1 SHn|>sou Easley, of- 



n 



in the Connty of in the State of-. Blacksmith, in consideration 

o f ■ : ■ ' — r~pollars — ; Cents^ paid by Elvin Fairface of — ' — ^-^in the 

county of — ^ — - in the State of — ^ Shoemaker, the receipt whereof 1 do 
bereby acknowledge,. do. hereby gi'.'C, grant* sell aiid convey unto the said 
Elvia FairfaCe, Lis heirs and as-signs, a certain ^ract and parcel of land) 
bounded as follows, viz. (ii/iere insert the Hounds^ togetlier with all the 
privileges and appurtenances thereunto belonging, ^ Tq have and to hold 
the afore granted premises to the said Eivin Fairface, his heirs and assigns, 
to his and their use and behoof forever. And 1 do covensoit with the said 
Elvin Fairface, his heirs and assigns, That 1 am lawfully seized in fee of 
the afore granted premises. That they are free of all incumbi'ancea;, 
That I have good right to sell and convey the .same to tlie said Elvin Fair- 
face. And that I will warrant and defend the same premises to the said 
Elvin, his heirs and assigns forever, against the lawful claims and demands 
of all persons. Provided nevertheless. That if T the ^aid Simpson Easley, 
my heirSj^fcecutors, or administrators shall well, and truly pay to the 
said Elvin Fairface, his heirs, executors, administrators or assigns, the 

full and just sum of dollars^ — ^ cents on or before the day 

of which will be in the year of our Lord eighteen hundred and '^ 

■with lawful interest for the same until paid, thbn this deed", as also a'cet- 
tain bond [or note, as ilie case may be] beiring even date with these pre- 
sents given by me to the said Fairface, cond.itioped to 'pay the «ame sum 
iand interest at the time aforesaid, shall be voidr, otherwise to rcmaiQ iaiyi 
force and virtue. In witness- whereof, I tU^ aaid! Simpson aad Abi^il'inj 
wife, in testimony that she relinquishes' all. heiT right to dower or alimoBy 
in and to the above described premises, b^reuato-^^t o.ih* hands andifieals 

this day of in the year .of our Lord oueithouswHl 'eight buoidrcd 

and five.. . * . - - , : '? ..r .. . ^ 

Signed, sealed and delivered h ' !;.?'..'• SiMPSoar. Esasuev. O 

in presence of • ' J ' ,.. , , • AuiUAiL IIasley^ O 

If-.N.. V;X.' . ,.-.! ■, .. - -,. .• ■;•.; 

*{ 6. OF AN INDENTliRE. 
A common Indenture it> hind mi Apprentice. 

THiS liideniure xvitnesseth. That A. B'. of, ice. hath put and, placed, and 
uy these presents doth put and bind out his son,C. D. ^nd the said C. Di. 
cloth hereby put, place and bind out himself, as an apprentice to R.. P. tO 

learn the art, trade, or mystery of The said C. D. after (he manner 

of an apprentice, to dwell with and sene'the said R. P. from the day 

of the date hereof, until the day of which will be in the year of 

our Lord one thousand eight hundred and —at which time the feaid ap- 

j>rentice, if he should be living, will be twenty one years of age : P-uring 
which time or term thes said apprentice his said master well and faithfully 
sihall serve ; his secrets keep, and his lawful conmlands every where, and 
at all times readily obey, lie shall do no damage to his said master, nor 
wilfully sufter any to be done by othc^rs ; and if any to his knowledge be 
intended, he shall give his master seasonable notice thereof.. He shall not 
waste the goods of his said master nor lend them unlawfully to any ; at 
«:ards, dice, or any unlawful game he shall not play ; fornication he shall 
uot commit, nor matrimony contract during the said term; taverns, ale 
houses, or jilaces of gaming he slrall not haunt or frequent* From the i^^^^ 



tie FORM OF A WILL. 

rice of his snid master be AuM not aBsent himself; but in all things, and at 
all times he shall carry and behave himself as a good and faithful apprentice 
ought, daring the whole tinte or term aforesaid. 

And the said R. P. on his part doth hereby promise, covenant and agree 
to teach and instnict the said apprentice, or cause him to be taught and ia- 
(tructed in the art, trade or calling of a—*— -by the best way or me and 
he can, and also teach and instruct the said apprentice, or cause him to b^ 
taught and instructed to read and write, and cypher as far as the rule of 
Three^ if the said apprentice be capable to learn, and shall well and faith- 
fully find and provide for the said apprentice, good and suflicient meat, 
drink, cloathing, lodging and other necessaries fit and convenient for such 
an apprentice, during the term aforesaid, and at the expiration thereof, 
shall give unto the said apprentice, two suits of wearing apparel, one suit- 
able, for the Lonl's day, and the other for working days. 

Ill testimony whereof, the said parties have hereunto Interchangeably 
set their hands and seals, this said day o f — ^in the year of our 

Lord one thousand eiglit hundred and— ^ TSeal) 

• Signed^ tekUd and delivered } J|^ ^Seal) 

in presence of S (Seal) 

• i 7. OF A WILL. 

The form of a Will mlh a Devise^ of a Real Estate^ Leasts 

holdf 8Cc. 

In the name of God, Amcnr^ I, A. B. of, &c. being weak in body, but of 
sound and perfect mind, and memory, (or you may say thus, considering the 
QQcertainty of this mortal life, and being of sound, kc.) blessed be Almighty 
God for the same, do make and publish this as my last Will and; Testament in 
ft manner and form following (that is to say) /tr^f, I give and bequeath un^ 

to my beloved wife*, J«'B« ttie sum of — I do also give ai^ bequeath uv- 

to my eldest son G. B. the sum o f ■! do also give ana bequeath un- 

to my two younger sons J. B. and F. B. the sum o f apiece. 1 also 

give and bequeath to my daughter in law, 6. H. H. single woman, the sum 

of which said several legacies or sums of money, I will and order 

shall be paid to the said respective legatees within six misths after my dc* 
cease. 1 further give )and devise to my said eldest son G, B. his heirs and 
assigns, AH that my messuage 'Or tenement, situate, lying and being in &c. 
together with all my other freehold estate whatsoever, to hold to him the 
isaid G. B. his heirs and assigns forever. And I hereby grtve'and bequeath 
to my said younger sons J.B, and F. B. all my leasehold estate of and in all 
ihose^messuages or tenements, with the appurtenances,, situate kc. equally 
to be divided between them. And lastly^ as to all the rest, residue and re- 
msiindcr of my personal estate, goods and chattels, of what kind and nature 
soever, I give and bequeath the same to my said beloved wife J. B. whom 
I hereby appoint sode executrix of this my last Will and Testament ; and 
lie reby revoking aH former Wills by me made. 

' In witness wherecf, I. hereunto set my Iiand and tealf thi s " ■ day .jof 

— '• — in the year of our Lord 

Signed, -sealed, published and dectareJ by the above named . A B. (Seal) 

A. B. to be his last Will and Tcdtatnent in the presence of U5, 
who liave hereunto $iiKsci'U.)cd our nanics as tvituesses, in the 
(TfcsenGc of the trslatin*, . . . R. S. . . 

AV. T. 

y. w. 
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APPENDIX. 



VULGAR FRACTIONS. 



V ULGA^'RACTIONS are parts of an unit,. or inte- 
ger ; and ar^Rpresented by two numbers, placed one abore 
the other, with a tine drawn between (hem. 

The namber above the line is called the numeraior^ and that below the 

fine the denominator,' 

The denominator shews how many parts an integer is divided into^ 
and the numerator shews how manj ot those parts are meant by the fnic* 
tion 

Fractions are either proper, improper, compomid,, or mixed. 

A proper fraction is when the nnmerator is les» &an the denomina- 
tor ; as 1, 5, ^, &c. 

An improper fraction is when the numerator is greater than the de- 
nominator ; as f , |, If, &c. 

A compound fraction is the fraction of a fraction, coupled by the word 
■x>f; as I of }, &c- 

A mixed number ^fraction is composed of a whole ftonbeff and a 

fraction ; as 7 }, 28 1, &c. 

9 

Reduction of Vulgar Fractions 

L To reduce a given fraction to its lowegt terms 

RULE. 

Divide both the numerator and the denominator by some one nnmber 

that win divide them both withoat a remainder - divide the qnotieDtB 

in the same manner, and so on till no nnmber greater than 1 win divide 

them both, and the last quotients express the firu:tion in its lowest terns. 

1. Reduce f|$ to its lowest terms. 

4) 3) 
Thus, 8 ill==il^f^=l the Answer. 

.2. Redoce ^ to its lowest terms. j9a«.f. 

3. Reduce /^ to its lowest terms. Am. }• 

1. Reduce |-J-|f to its lowest terms.- - 3ns. ^\ 
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Or ; — Find a common measure, thus, 
Divide the denominator by the numer«itor, and that divisor by the re- 
mainder, continuing so to do till nothing remains ; the last divisor is 
the common measure ; then divide both terms of the fraction by the com- 
mon measure, * and the quotients will express the fraction required. 

1 Reduce |f|{ to its lowest terms. 
1080)1224(1 
1080 



144)1080(7 
1008 



Common Measure. 72) 1 44(2 

144 
Then 72)]-fJ{(J4 the Answer. 

2. Reduce -^W to its lowest terms. |^ .Bxts. ^.. 

II, To reduce a mixed number to an improper fraction, 

RULE. 
Multiply the whole number by the deh6minator of the fraction, an^ 
to the product add the numerator for a new numerator, and place it over 
the denominator. 

1. Reduce 127,^ to an improper fraction. 

1^7 ' 

'I^ Here we multiply the whole num 

_^_^ ber, 127 by 17 the denominator of the 

ggg ' fraction, adding in the numerator 4 

J 27 the sum 2163 is the numerator to the 

Numerator 4 fraction sought, and 17 the denomina- 

• _«. ^®^» ®^ ^^^^ ^14' ** ^^ improper frac- 

2 Reduce 653 i^ to an improper fraction. Ans, ^^ •. 

Ill, To reduce an improper fraction to its proper term^, or miixed 

number, 
RULE. 
Divide the numerator by the denominator, the quotient witl be the 
whole number, and the remainder, if any, will be the numerator te the 
given denominator. 

EXAMPLES. 

1. Reduce y to a mixed number. 

G)l6(2|.^«s. 

2. Reduce 3|» to its proper terms. Ans, 27|. 

3. Reduce ^ff^ to a mixed number.' Ans, 127^. 

4. Reduce *^,V® t^ a mixed number. ,Ans, C^^l^i-. 

*^ If the common measure happens to be I, the fraction is already in ilB lowest 

terms. • . . ' , * . 

* - - - 
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Appendix VULGAR FRACTIONS. «1f 

IF» Tojind the leq-st comnon multiple of two or more numh'ert. 
■ ' RDLE ^ • • " 

Divide by any number th^t wiil divide two, or morei'of the giveft 
numbers without a remaiuder, and set the quotients, together with the 
undivided numbers, in a line underneath. 

Divide these quotients and undivided numbers as befoi^, and so on^ 
till there are no two numbers that can be divided ; then the conttnued 
product of the divisors and the last quotients together will.be the*, least 
common multiple required. 

EXAMPLES. 

1. What is the least common multiple of 9, 8, 15 and 16 ? 

8) 9 8 15 16 



3) 9 1 15 



3 15 2 
Then 8 X 3 X S X 5 X 2=720 .^n*. 

2. What is the least number that 3, 5, 8, and 10 will measure ? 

Ans. 12e* 

3. What is the least number that can be divided by the nine digitf 
without a remaindei ? Ans^ 25^0. 

V. To reduce a compound fraction to a single one, 

RULE. 

M^ultiply all the numerators together for a new numerator, and all the 
denominators for a new denominator, then reduce the new fraction to its 
lowest term by Case I. 

EXAMPLES. 

1. Reduce f of | of i^^ to a single fraction. 
3X6X9 

iH=A -Answer. 



4X6X10 

2. Reduce f- of -f of |f to a single fraction. Ans. }|f • 

3. Reduce ^ of -;-| of j\ of 20 * to a simple (or improper) fraction. ; 

VJ. To reduce fractions of different denominations to equivalent fractions 

having a common denominator. 

RULE. 

Multiply each numerator into all the denominators, except its own,. for. 
a new numerator, and all the denominators into each other, coatinaally, 
for a common denominator. 

* Any whole number may be reduced to an improper fraction, by placing 1 
dcT it for a denominator, w.nich must be done in this case, thus ».^9. » 
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EXAMPIXS. 
1. Reduce }, f and | to equivalent fractions, having a comodoxi denomi^ 
nator. 

1 X&X8s=40 tbe netv nomerator for \ 
2x4xB»64 for I 

5x4x^^100 forf 

4 x^X€=»l 60 the common denominator* 
Hence the new equivalent fractions are ^V' i^ ^^^ Hf ^^ anawiDr^ y 
fti Reduce f» f of |, 7|, and t\ to a coounon denominator. 

^ns' iVrV* ««. WrV. tS%- 
3. Reduce }}, | of 2|, f\, and f to a common denominator. 

^ns. -M-^''-. ailito. _i.7JUL. and ^^-^Uy**. 

wa/M. x,5j|o> II520» llS20> **"" TlT«¥* 

P7L To reduce a fraction of one denomination to the fraction of another^ hut 

greater^ retaining the same value, 

RULE. 
Reduce the given fraction to a compound one hy companng it with all 
the denominations between it and that denomination you would reduce it 
to ; thfin reduce (hat compound fraction to a simple one» by Case V. 

# 

EXAMPLES. 

1. Reduce J of a penny to the fraction of a pound. 

By comparing it, the compound fraction will be | of ^ of ^. Theli 

7X IX 1 

— — =y^'^3^ of a pounds Hie Answer* 
8x12^20 
% 'Reduce | of a pound Avoirdupois to the fraction of 1 cwt. 

Am. y|y Cwt, '. 

3. Reduce ^ of a Pennyweight to the fraction of a pound Troy. 

Ans, -^^ lb. 

4. Reduce f of a penny to the fraction of a Guinea. 

Ans. -^^j Guinea, 

FUL To reduce the fraction 4of one denomination to Hie fraction of another- 

but less^ retaining the same value, 

RULE. 
Seduce the given fraction to a compound one, as in the preceding case, 
only observing to invert the parts contained in the integer ; then reduce 
this compound fraction to a simple one, and that to its lowest tends. 

EXAMPLES. 
]* Reduce y^^ of a pound to the fraction of a penny. 

Thu8 x/j^ of V of V. ThenL^^^=if|5=.H- 

2. Reduce r^?? of a pound to the fraction of a farthing. •/9«s. |g« 

3. Reiluce ^^^^ of a ik Troy to the fraction of a pwt, . Ans, ^jntt. 
4- Reduce 4 * of a giunea to the fraction of a pound. Ans, ^£, 



^f ^^^^'*— *W^*T** iiimamm'mtgmi^imm'm^mmmH^m i— i^ — m ap wp 



* Compared thus J of \9 of J-. 



AFFEimix VULGAR FRACTIONS. p^ 

IX. To find the value of a fraction tfz the humn part$ of the integer, / . 

RULE. 
Multiply the numerator by die parts ia the next inferior denpminiatioD, 
ftnd divide the product by the denominator ; and if any thing reKiain, mul- 
tiply it by the next inferior denomination and divide as before, an^ so qc(» 
as far as necessary ; the several quotients will be the answer. 

EXAMPLES. r 

L What is ^e value of | of a pound ? 

2 Multiply the numerator of the 

20 fraction ^2) by 20, the number of 

3)40 shillings in a pound ; the pro^ltct, 

. T^g I (40) divided by 3, the denominator^ 

' jQ gives 13, the number of akillingfl, 

— -^ and I remaining, being multiplied by 

^)^^ 1 2 the number of pence in a shilling, 

4d. and the product, (12) divided as be- 

Atn, 13#. 4 A fore by 3, gives 4, the number of 

pence, and no remainder. Hence 
the answer « 13^. 4(/. 

2. What is tbe Talue of ^ of a pound Troy ? Ms. 7 oz. 4 fwt.. 

3. What is the value of | of a pound Avoirdqpois ? 

Am. 12 oz. 12f dr. 

4. Reduce | of a mile to its proper quantity, Ane. 6 fur. l^ poles* 

AT. To reduce any given quantity to the fraction of a greater denomination of 

the same kind. 

BULE. 

Reduce the given quantity to the lowest donomioation mentioned for a 
numerator ; then Deduce (the integral part to the Bame denoitoination for % 
denominator, which placed under the numerator before fonbd vviH ^preii 
the iractioo required. 

EXAMPLES. 

I. Reduce 16«. Bd. to tl^e fraction of a pound. 

I £. Integral pari. ISs. Sd, 

20 12 



20 200 Numerator* 

12 "^ 



240 Denominator. Ans. |}f=»f£* 

St. Reduce 6 furlongs and 16 poles to the fraction of a mile. 

Ans. ^ofa mile. 

3. Reduce 12 oz. 1^4 dr. to tho fraction of a pound Avoirdupois. 

Anis. ^ofa pound 



VULGAR FRACTIONS. Appendix 

Addition of Vulgar Fractions. 

"^ RULE. 

KedocQgiBompound fractions to single ones, mixed numbers to improper 
fhictioDS, and fractions of different integers to those of the same, and vM 
of them to a common denominator ; then the sum of the numerators 
written over the common denominator will be the sum of the frqctioii 
required. 

EXAMPLES. 

1 .' Add ^, 9 J, and a of ^ together. 

First, the mixed number 9i=Y ; the compound fraction | of ^^^t 
Then the fractions are •^, Y ^<*<^ } 9 which reduce to a common denomi- 
nator, j^ 

3x5x6= 90 

46x7x6=1932 

2x7x5= 70 

7 X 5 X 6=^^=9||i Anraoer. 

2. Add 1^, 2-,«j, 3t\ and U\\ together. Jim. 22. 

3. Add ijg..^«. and f d. together: - Ms. 2«. Zf^^d. 

4. Add } of \1£. 9f£. aad | of | of 4£. together. 

Am. 16£. 12s. Z^d, 



Subtraction of Vulgar Fractions 



RULE. 

Prepare the fractions as iii addition, and the difference of the niimera- 
,tor3 written above the common denominator will give the difference of the 
Xractions- required. . 

^ To subtract a fraction from a whole number; from the denominator of 
the fraction subtract the numerator and place the remainder over the de- 
nominator : then deduct 1 from the integer or whole number. 

EXAMPLES. 

L JFrpm ff take $. 
49 X 9=441 
* 5x50=250 
60 X 9=450 com. denom. 

Therefore iJJ=|}f=,jaj. the Answer 
^. F:Wm laj talie J of 15. Am. 2^^. 

3. From 3£. take -J- of a shilling. Am. Us. 3d. 

4 f'pom 7 weelfis take 9/- days. Ans. Bw. 4d. Ih. Urn. 

5 From 3 take ^1- Ans. 2}f 
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MiUipticatian of Vulgar Fractions^ 

RULE. 

Re^ce eompoand fraction? to simple ones, and mixed numbers to im« 
proper fractions ; then multiply the numerators together for a new nume- 
rator, and the denominator^ for a new denominator. 

EXAMPLES. 
I. Multiplj 4^ by }. 

4J=|. "IhexiZJllr^^^^ tht Answer. 

3. Multiply 1. of 5 by J of ^. Jins. {^^ 

5. Multiply 48 J by 13^. An9. 672fV- 

4.. Multiply A *>y 5 of f <tf f ^^^9. fy 

Division^of Vulgar Fractions. 

RULE. 

Prepare the fractions, as already uirected ; then invert the divisor and 
jproceed as in multiplication. 



1 



- t 



EXAMPLES. 

f. Divide 4 by |. 

The divisor | inverted will be g-. Theni2i?=4a==r^ Afis. 

7x2 

* 

2 Divide 5 by ^y. Arts. 74. 

, 3. Divide 9-^ by | of 7. Ans. S^f . 

4. Divide^ by .9. jjjw. ,V- 

5. Divide 7 by |. ^n*. 18|. 
e Divide 5206 J by } of 91. jJtw. 71f 

iJwfe of Three Direct in Vulgar Fractions 

RULE. 

Having stated the question, make the necessary preparations, as in Re- 
duction of Fractions, and invert the first term ; then proceed as in Multi- 
plication of Fractions. 



' - 



EXAMPLES 

I . ff I of a yard cost ;i of a pound what will ^ of an ell English come t(s 
at the same rate ? 



